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CHAPTER I 



INTRODUCTORY 



This volume relates to classified collections of cards, 
or to orderly entries in books, for discovering the 
names of persons through their fingerprints, — the 
prints made by those persons on any previous 
occasion, with their names appended, having been 
preserved and arranged in one or other of the ways 
about to be described. 

A fingerprint directory may be compared to that 
portion of the well-known London Post Office 
Directory y where the name of any householder can 
be discovered by referring to his address. All the 
three thousand and more streets, squares, etc. in 
London are arranged alphabetically, and the houses 
in each of them are entered in numerical order, the 
names of the respective householders being appended. 
So, although there are at least 150,000 householders 
in London, the name of any one of them can be 
found with facility from his address. 

A directory by fingerprints is far from being so 
precise and discriminative, but its powers are many 

B 
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times greater than might be supposed. I find that 
in one of the directories made by myself, which 
refers to 2632 different persons, the average time 
occupied in searching for and finding a print is 
less than three minutes. 

It may seem surprising that fingerprints should 
admit of being so classified as to afford an easy clue 
to the discovery of the name of a person who after- 
wards withholds or falsifies it. Probably some time 
will elapse before experience shall have led to a just 
appreciation of the power of a fingerprint directory. 
It was the same with the anthropometric method of 
Bertillon, which failed for some years to win general 
confidence. It is not unlikely that the first alpha- 
betical index ever made caused astonishment and 
raised objections from sceptics, though the use of 
dictionaries is now so common that their efficiency 
as a means of reference is accepted as a matter of 
course. 

Although it is probable that no two fingerprints 
in the whole world are so alike that an expert would 
fail to distinguish between them, it is not professed 
in this book to show that useful directories may be 
based upon single fingerprints. The proposed direc- 
tories are based upon complete sets, each set contain- 
ing the prints of all ten digits. The principle of the 
classification is to rely primarily on three or four 
well-marked appearances, which variously occur in 
the several fingers, and only secondarily, and that to 
a very limited degree, on the numerous minutice by 
which each fingerprint differs from all others, and 
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which have been proved in my previous books to be 
permanent. 

The method according to which fingerprint direc- 
tories may be most easily and surely constructed, has 
at length passed beyond the stage of an academic 
question, having developed during the past year into 
one of practical and immediate importance. Materials 
are at this moment collecting in the offices of the 
Metropolitan Police in Scotland Yard, for the gradual 
formation of many hundred separate fingerprint 
directories, in the form of classified cards or papers. 
Each card refers to a separate adult male prisoner, 
and contains his measurements, fingerprints, and 
other particulars helpful towards his future identifica- 
tion. Each card is then assigned, according to the 
Bertillon system of dealing with measurements, into 
one or other of 243 different receptacles. The reason 
of this number is that the primary measurements made 
of each prisoner are five in number, and each several 
measurement is ranked as smaH, Tnediuniy or large, 
as the case may be, consequently the number of 
receptacles required is three multiplied into itself five 
times over; that is 243. Every one of the 243 
' receptacles will ultimately contain some hundreds of 
cards. Suppose 121,500 prisoners to be ultimately 
placed on the register, then each receptacle will 
contain an average of 500 cards ; some more, others 
less. The cards in each several receptacle will then 
be classified and treated as a separate fingerprint 
directory. 

Another set of receptacles is required for adult 
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female prisoners, and two other large ones for 
prisoners of either sex, who have not ceased growing, 
and whose measures cannot be safely treated by the 
Bertillon method. 

In addition to this large work now in hand in 
England, an extension of the fingerprint method for 
discovering old offenders is under serious considera- 
tion in Bengal, and elsewhere in India. It is to be 
anticipated, when the facility and the art of finger- 
print classification have become generally understood, 
that the use of these directories will spread to foreign 
countries, a fingerprint being an automatic sign- 
manual subject to no fault of observation or cleri- 
cal error, and trustworthy throughout life. These 
directories would, moreover, bo serviceable for other 
purposes than those of ordinary criminal identifica- 
tion, as for checking fraudulent re-enlistments in the 
army, of which more will be said later on, and for 
identifying pensioners. 

It is, therefore, timely to write a book, containing 
numerous facsimilies of fingerprints, to illustrate and 
explain my methods of classification more fully than 
was done in those chapters of my book Finger Prints 
that referred to them. There is an especial need for 
doing so, as my earlier methods have been revised by 
much subsequent experience and largely during the 
past year. It ought materially to assist those who 
may be charged With the duty of searching for 
the antecedents of men who are unknown, but 
suspected of being on the criminal register. It may 
enlist interest as a topic of curious inquiry, especially 
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among those membcts of the l^al profession whose 
duty it is to prosecute or to defend prisoners, or to 
pass judgments upon them. It ought also to interest 
tlie visiting magistrates and the officials of the sixty- 
three English prisons at which fingerprints are now 
taken by trained warders, to be forwarded to the 
central bureau for classification by experts. 

The methods I have used undoubtedly admit of 
many improvements, and I shall myself surest im- 
portant ones ; still, they are the result of prolonged 
trials and much painstaking. They are therefore 
more likely to fulfil their purpose than any one 
alternative scheme that has not been worked out 
under similar conditions. In short, those who will 
consent to stand on my shoulders, are likely to see 
their way to improvements more surely than if they 
do not accept that aid. 

It must not be supposed that the classification of 
sets of fingerprints for the purpose of a directory is 
especially difficult. The art of classifying rapidly 
and correctly, like every other art, requires instruc- 
tion and practice, but it does so in no exceptional 
degree. I can speak with much more assurance on 
this point than was possible three years ago, when I 
wrote my first book on Finger Prints^ or even than 
was possible one year ago, at the time when that 
Committee was sitting, extracts from whose remark- 
ably able Report form the bulk of the next chapter. 
Having studied, and during the last few months 
having restudied many thousands of sets of finger- 
prints, and therefore many tens of thousands of 
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individual ones, I can say with confidence that it is 
rare to find a pattern whose peculiarities are not due 
to a few easily recognisable characteristics, occurring 
singly or in combinations of two or three. It is true 
that patterns occasionally fall between two of my 
primary index headings, and that a double reference 
may be needed ; but these ambiguous patterns are 
recognised at a glance, and the alternative references 
that have to be made are obvious. 



CHAPTER II 

REPORT OF A DEPARTMENTAL COMMITTEE 

Is order to put the reader in possession of the present 
state of the arrangements briefly alluded to in the fore- 
going chapter, copious extracts will be given from the 
Report of a Committee appointed by the Secretary 
of State for the Home Department, to inquire into 
the best means available for identifying Habitual 
Criminals. The Report was presented on the 12th 
February 1894, and is published as a Blue Book (C 
7263). Its recommendations have been adopted by 
the Government, and I therefore gladly accept the 
Report as the basis upon which to rest this book. 
Permission was asked, and kindly granted by the 
Controller of H.M- Stationery Office, to make these 
numerous pages of extracts, which cover nearly all 
that was said about fingerprints in the Report. But 
the reader who is interested in the subject of 
identification generally, ought certainly to procure 
the entire Report, which only costs tenpence. He 
will there find a fiill and dear account of the 
system of classification by measurements, as well as 
the evidence taken upon it 
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10 FINGERPRINT DIRECTORIES chav. 

means of photography. The patterns and the ridges of which 
they are composed possess two qualities which adapt them in a 
singular way for use in deciding questions of identity. In each 
individual they retain their peculiarities, as it would appear, 
absolutely unchangeable throughout life, and in different in- 
dividuals they show an infinite variety of forms and peculiarities. 

Both these qualities have formed the subject of special 
investigation by Mr. Galton ; and having carefully examined his 
data, wo think his conclusions may be entirely accepted. The 
persistence of the ridges and patterns has been proved by the 
examination of imprints taken from the fingers of various persons 
after intervals of years and minutely compared in every detail. 
The cases taken extend over the whole of life, from infancy to 
extreme old age, not of course in one individual, as no records 
are available of older date than thirty years, but the different 
cases taken together cover the whole period. In all the cases 
examined there was only one instance in which a minute detail 
was found to vary — a case where a ridge which bifurcated in an 
impression taken at the age of 2| was found to have united at 
the age of 15. In all the cases where the fingerprints of adults 
taken at difierent ages have been compared the correspondence 
has been found to be exact. 

In studying the variety in the fingerprints of different 
individuals, account has to be taken not only of the [general 
form of the pattern and of the number of ridges between fixed 
points, but also of all the minutice appearing in each fingerprint — 
breaks, junctions, bifurcations, etc. — ^which are equally persistent 
with the general form of the pattern. We cannot here set out 
the details of Mr. Galton's reasoning as to the number of 
possible variations in a single fingerprint, but it is sufficient 
to state that the conclusion at which he arrives is that the 
chance of two fingerprints being identical is less than 1 in 
64,000,000,000, that is to say, if the number of the human 
race is reckoned at 1,600,000,000, there is a smaller chance 
than one to four that the print of one finger of any person 
should be exactly like that of any finger of any other person. 
If, therefore, two fingerprints are compared and are found to 
coincide exactly, it is practically certain that they are prints of 
the same finger of the same person ; if they differ, the inference 
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is cqiuilly certain that they arc mado by difTcront fingers. The 
prints of one finger, if clearly taken, are therefore enough to 
decide the question of identity or non- identity, and if the 
prints of three or more fingers be taken and compared, all pos- 
sibility of error is absolutely eliminated. We are clearly of 
opinion that for the purpose of proving identity the fingerprints 
examined and compared by an expert furnish a method far more 
certain than any other. They are incomparably more certain 
than personal recognition or identification by photograph. Under 
the Bertillon system it is conceivable, though most improbable, 
that two persons might have measurements coinciding within the 
limits which have to be allowed for error, and that they might 
also have the same distinctive marks; but it is wholly incon- 
ceivable that two persons should show an exact coincidence in 
the prints of two or three, not to speak of ten, fingers. 

There is, however, the further question how far the fingerprints 
can be used for the piu-pose of tracing identity, that is to say, 
how far they can be classified. Mr. Galton founds his classifica- 
tion on three forms or types of pattern, to one or other of which 
every fingori)rint may be assigned, viz., " .irches," " loops," and 
"whorls." In all digits the ridges immediately adjoining the 
third joint run across the finger, while those towards the tip 
follow the form of the nail in a rounded arch, but in the space 
left at the centre of the bulb the ridges have various curvatures 
forming the pattern of the fingerprint. The pattern is an 
" arch " when the ridges in the centre run from one side to the 
other of the bulb without making any backward turn or twist ; 
a loop, when there is a single backward tiun but no twist ; and 
a whorl, when there is a turn through at least one circle, or a 
double tiun in. the form of a duplex spiral. 

[Three illustrations are given in the Report, but are not 
reproduced here ; the reader will obtain much fuller information 
by referring to Plates 1, 2, and 3 of this book.] 

In reading off the patterns and translating them into sjonbols 
Mr. Galton takes the prints of the ten fingers in the following 
order : the first, second, and third finger of the right hand, the 
first, second, and third finger of the left hand, the thiunb and 
little finger of the right hand, the thumb and little finger of the 
left hand ; and marking an arch as " a," a loop as " I" and a 
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whorl as '* ii^/' he obtains a formula for each person in some such 
form as alw, ail ; wl^ IL 

In order, however, to give greater variety in the formulae, he 
distinguishes on the forefingers between loops coming from the 
radial or thumb-side of the hand, and loops from the ulnar or 
little- finger side, the former being marked "r," and the latter 
"m." In the other fingers so large a proportion of the loops 
come from the ulnar side, that nothing would be gained by 
carrying this distinction further. As examples of the formulas 
thus obtained, we give those of Mr. Galton himself, and of the 
members and Secretary of the Committee. 

(1) wlw, ull; wlf wl.^ 

(2) wll, idly; II, II. 

(3) ?•//, ull; wly II. 

(4) rwl, I'll; wlf wl. 

(5) rlWy vlw; U, II. 

Each person thus possesses a formula which is, as it were, a 
personal name, that may be read from his fingerprints, and for 
the purpose of an index these formulae are arranged in al2)ha- 
betical order, like the names in the alphabetical list in a 
directory. 

A difficulty is caused in some of the formulae by transitional 
forms of patterns, but this Mr. Galton meets by adding to the 
letter that best represents the pattern a second letter repre- 
senting the alternative interpretation. Thus, in the second 
formula given above, ly represents a pjittern which he considcis 
to be a loop, but which might possibly be read as a whorl. 
With this precaution a form transitional between one pattern 
and another presents no more difficulty than a name which is 
spelt different ways ; and just as in an alphabetical list of names 
we should look under " Thomson " for a name we had failed to 
find under " Thompson," so the formula in question would be 
treated as though there were some doubt as to the right way of 
spelling it. 

The number of possible formulae, if the arches, whorls, and 
loops occurred quite indiscriminately, would be 104,976, and 
if that were so there would be no difficulty in classifying in this 

^ Two inisprintod lottora \\\ tho Roitort aro corroctcd liuro. — F. 0. 
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way 100,000 imprints, or even a much greater number. Un- 
fortunately for the purpose in view the different patterns do not 
occur indiscriminately. The arches are much less frequent than 
the other patterns ; there is a tendency for particular patterns 
to occur more frequently in particular fingers ; and there is also 
apparently a tendency in certain hands to repeat the same 
pattern on all the fingers. The result is that in the collection 
of 2645 cards examined by Mr. Galton, while a considerable 
number of formula) occurred only once, there were no less than 
twelve particular formulas which occurred of toner than twenty- 
six times, that is in more than 1 per cent of the cases, while 
one formula {uUy vU ; II, II) occurred 1G4 times or in G per 
cent of the imprints. It is therefore clear that while this mode 
of classification is useful for a small collection it would be 
insufficient to index a larger collection consisting of many 
thousand cards. To carry further the comparison with the 
alphabetical list of names already suggested, it is as if, in 
a list of proper names, the name "Smith" made 5 per cent 
and " Jones " and " Thomson " 3 per cent of the whole, and it 
was therefore necessary to find further names for indexing the 
persons bearing the same surname. At our suggestion, Mr. 
Gallon carried further an investigation which ho had already 
begun as to how far a sub-classification of the commoner formulae 
is possible. He has devised for this purpose an ingenious 
system, depending partly on the number of ridges in each loop 
and partly on minutiae in the core of the pattern. Some account 
of this is given in Appendix G. [one of the Appendices to the 
Report. It is not reproduced here, as the method is much more 
fully explained further on in the book. — ^F. G.] ; here it must 
suffice to say that on testing him with duplicates of finger- 
prints of the tdly uU; II, II type, we found that he was able 
without difficulty to select the proper card ; that is to say, he 
readily picked out by means of one set of imprints the card 
containing the imprints of the same person from among the 
164 cards of the vll, vil; II, II type. He showed himself able, 
in fact, by fingerprints alone, to discover at once the identity of 
any one of the 164 persons whoso formulae were of that type 
which presents by far the greatest difficulty in classification. 
The conclusion at which we have arrived is that for a small 
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collection of cards, say, under 1000, Mr. Galton's system is 
admirable. Even if no sub-classification be adopted, it is always 
found that on some one or other of the fingers the pattern con- 
tains some well-marked peculiarity, and there is no difficulty in 
running through fifty or sixty cards (to take the most numerous 
type) and ascertaining at a glance whether on any of them this 
particular feature presents itself. ' If, however, Mr. Galton's 
system of classification is to be applied to a larger collection than 
1000 cards, it becomes necessary to introduce the sub-classifica- 
tion. This could certainly only be carried out by a thoroughly 
trained export, and, though the results of our trials in Mr. 
Galton's collection of 2500 cards were eminently satisfactory, it 
is still a question how far the same method could deal effectively 
with a much larger collection. 

It remains to mention one or two practical points on which 
we had to satisfy ourselves before deciding that Mr. Galton*s 
system could be used for the purpose of proving or of tracing 
identity. 

(i) It has been suggested that the fingerprints could easily be 
altered or removed, and if this were so it would be a fatal 
objection to their use. Wo thoroughly satisfied ourselves tliat 
they could not be altered so as to cause any possibility of mis- 
identification ; they can of course be altogether destroyed, but 
this would be a difficult and painful operation, and would at once 
afford a new personal mark of a most distinctive character. Cuts 
and ulcers destroy a portion of the ridges, but generally leave the 
pattern perfectly distinguishable; in any case they could not 
possibly cause such a change as might lead to a mis-identification. 
In the classification of imprints a finger in which the pattern is 
destroyed assists the classification; it is represented by the 
symbol a:, and gives a further set of formulae in which the con- 
stantly recurring a's and Fs are varied by an occasional x, [I have 
since altered this notation, as will be explained further on. — ^F.G.] 

(ii) It may also be objected that this mode of identification 
would be rendered futile by the liability of the ridges to become 
obsciurcd in the hands of persons engaged in manual labour. It 
is true that this is in some degree the case as regards persons 
employed in hard manual labour, but it does not affect the 
majority of habitual criminals, who when at liberty are not 
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distinguished for their application to manual labour, and who 
are not employed in prison in forms of labour which produce 
this result. We took at Pentonville the fingerprints of 100 
prisoners, most of whom were engaged in oakum picking, some 
were stokers, and some bakers and tailors. In every! case we 
obtained perfectly clear and complete fingerprints, the only two 
exceptions being a prisoner who had lost a hand and another 
who had lost one of his fingers. 

(iii) It has further been suggested that the fingerprints 
are too complicated and difiicult to be understood and used by 
warders or policemen. This is true as regards identification and 
classification, and would be a serious objection if this part of the 
work had to be done in prisons or police stations ; but it is 
obvious that the chissification and comparison of the imprints 
would be carried out entirely at headquarters and by an expert. 
All that the warders would have to do would bo to take the 
fingerprints — a simple mechanical process which any warder 
could learn without difficulty. At Pentonville a warder with no 
previous practice whatever took in an hour thirty-five sets of 
impressions of three fingers, each in duplicate, and every one of 
these were cjisily deciphemble. 

(iv) One more objection which has been made to the use of 
fingerprints is that they could not be used for purposes of proof 
in courts of law. We are not by any means sure that this is the 
case. If enlarged photographs of fingerprints were produced, and 
were explained by counsel to a jury, we believe that at the cost 
of some time and trouble proof of identity could be established ; 
but for the purpose now in view this is not necessary. What is 
required is in the first place assistance in tracing the criminal, 
and secondly a check to prevent the occurrence of mistakes in 
the ordinary process of identification by means of personal 
recognition. In tracing a criminal the fingerprints would be of 
much assistance. For verifying identifications they would give 
a test, which in the hands of a skilled person would be unim- 
peachable. 

It seems impossible to insist too strongly on the absolute 
certainty of the criterion of identity afforded by the fingerprints. 
Considered merely as a test of identity and not as a detective 
agency — there being no longer any question of classification — 
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their use becomes at once extremely simple, and in the hands of 
an expert free from any danger of error. Apart altogether, 
therefore, from their nae in tracing habitual criminalH, it would 
be a very easy matter to use them much more extensively as a 
check to all identifications. If the prints of throe fingers only 
of every criminal prisoner were taken before hia dischorgo, mid 
kept with his papers in the prison, it would be impossible after- 
wards wrongly to attribute the conviction to any other person. 
This would cover, for instance, the case of Callaghan mentioned 
on page 14 [of the Report], a case which would not come within 
the scope of the system we propose to recommend for the identi- 
fication of habitual criminals. So if the fingerprints of pensioners 
were taken and kept with their papers, an absolute test would 
be available if any question of fraudulent drawing of the pension 
(e.g. after the death of the pensioner) should ever arise. 

These lost suggestions, however, go somewhat beyond the 
main point which we have still to deal with in our report. We 
have completed our account of the three systems of identification 
mentioned in the first part of the reference, and wo sludl now 
proceed to answer in explicit terms the questions put in the 
latter part of your Commission. 

I, — Whether the ANTHitopoMETRro System or the Finhkr- 
PRiNT System can with Advantaoe be adopted in 
England t 
The conclusion at which wo have arrived with regard to the 
English methods is that they are on the whole fairly cll'cctive ; 
that the majority of old oHbnders who are arrested for new 
offences are in the long run identified, and that cases of mis- 
identification are extremely rare. On the other hand, some of 
the methods in use involve the expenditure of much labour and 
time, and in spite of the best that can be done, it is clear that a 
certain proportion of old offenders, small in some districts, con- 
siderable in others, escape identification altogether. If a a3rstom 
can be adopted which will secure the prompt and easy recognition 
of everv old offender the ends of justice will be furthered, a great 

ivo improvement will be effected, and much expense 

ely be saved. 

iKmsidering the question further, it may bo welt to 
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say at once that in no drcmnstances can the STstem of M. 
BerdUon be adopted in its entirety, on account of the fonda- 
mental differences between French and English judicial procedure. 
In Paris every person arrested for any offence is at once subjected 
to the process of measurement^ and is sometimes photographed 
before being brought before any magistnite. It would not be 
consistent with English ideas to entrust to the police an arbitrary 
power of measuring or photographing every person arrested 
without authority from a magistrate and without regard to die 
necessity for the purposes of justice of discovering his antecedents 
and character. Nor do we think that^ if the Bertillon system is 
adopted in principle, its indiscriminate application will be neces- 
sary for the purpose in view. The enormous number of measure- 
ments taken appears to us to be likely even in France to cause 
ultimate difficulty, and in England so extensive an application of 
the system would certainly hamper its first introduction. 

In deciding what system should be adopted, three main 
conditions may be laid down : — 

1. The descriptions, measurements or marks^ which are the 

basis of the system, must be such as can be taken 
readily and with sufficient accuracy by prison warders 
or police officers of ordinary intelligence. 

2. The classification of the descriptions must be such that 

on the arrest of an old offender who gives a false name 
his record may be found readily and with certainty. 

3. When the case has been found among the classified 

descriptions, it is desirable that convincing evidence of 
identity should be afforded. 

The 1st and 3rd of these conditions are met completely by 
Mr. Galton's fingerprint method. The taking of fingerprints is 
an easy mechanical process which with very short instruction 
could be performed by any prison warder. While in M. Ber- 
tiUon's system a margin greater or less has always to be allowed 
for errors on the part of the operator, no such allowance has to 
be made in Mr. Gralton's. Fingerprints are an absolute impression 
taken direct from the body itself ; if a print be taken at all it 
must necessarily be correct. While the working of this system 
would require a person of special skill and training at head- 

C 
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quarters, it would have the enormous advantage of requiring no 
special skill or knowledge on the part of the operators in the 
prison,. who would merely forward to headquarters an actual 
impression taken mechanically from the hand of the prisoner. 
With regard to the third condition again, as we have already 
pointed out, Mr. Galton's system affords ample materials for 
conclusive proof of identity : the imprints of the ten finger-tips 
give such enormous scope for variation that if two sets are found 
to correspond exactly within the portions common to the two 
impressions, it becomes impossible to doubt the identity of the 
persons. It is true that this evidence can only be deciphered in 
detail by an expert, and that it could not at present be substi- 
tuted in legal procedure for the ordinary evidence of identity 
from personal recognition ; but this would not affect its value as 
a complete check on the accuracy of the ordinary evidence. 

The Committee were so much impressed by the excellence of 
Mr. Galton's system in completely answering these conditions 
that they would have been glad if, going beyond Mr. Galton's 
own suggestion, they could have adopted his system as the solo 
basis of identification. 

When, however, the second condition is approached, serious 
diflSculties arise. The method of classifying fingermarks pro- 
posed by Mr. Galton affords, as we have seen, an admirable 
means of indexing a comparatively small collection, and the 
difficulty which arises from the transitional forms is not insuper- 
able; but when the method is applied to a large collection 
amounting to many thousands, as would be the case in a criminal 
register, the difficulty arising from the inequality of the classes 
becomes serious. One class alone includes 6 per cent of the 
whole number of imprints, and several other classes include 2 or 
3 per cent each. In a collection of, say, 25,000 imprints (and 
it is probable that the number will be greater than this) it would 
be found that 1500 imprints would fall into one class, while 
there would be several other classes each containing between 500 
and 1000 imprints. The sub-classification of the largest class, 
which Mr. Galton at our suggestion carefully worked out, is 
very elaborate, and in the matter of the counting of the number 
of the ridges in the loops, it seems to us open to some uncer- 
tainty; and we believe we are only following Mr. Galton's 
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own opinion in saying that it would not be decdiable to adopt it 
for a very large collection if any better system is available. 

On the other hand, the strongest point in favour of M. 
Bertillon's system is the method of classification. If absolutely 
invariable and accurate measurements could be obtained, then 
from the measurements of any person the card giving his name 
and antecedents could be found in M. Bertillon's cabinet as 
certainly and almost as quickly as an accurately spelt word could 
bo found in the dictionary. Absolute perfection is of course not 
obtainable, all measurements being subject to error arising from 
actual variations in the body and from want of skill in the 
operator ; but these causes affect some measurements in a much 
slighter degree than others, and by selecting five measurements 
which are least subject to variation in adults, and which can be 
taken with the greatest accuracy by ordinary operators, M. 
Bcrtillon has obtained a primary basis of classification as nearly 
perfect as possible. By means of these five measurements, each 
divided into "long," "medium," and "shorty" M. Bertillon 
obtains 243 classes, represented by the 243 drawers in his 
cabinet, and these classes are approximately equal. Where a 
measurement lies near the margin of two classes it may be 
necessary to search for the case in two of the drawers ; 
if two measurements be on the margin it may be necessary 
to search in four of the drawers, but even in the extreme 
case where each of the five measurements lies on the doubtful 
margin between two classes it would be necessary to search 
in only thirty-two out of the 243 drawers. It seems impossible 
to us to improve on M. Bertillon's system so far as this primary 
classification is concerned. Other measurements were suggested 
to us by Mr. Galton and Dr. Garson, which have special points 
of superiority to those of the middle finger and the foot, but on 
the whole the balance of advantage appears to be in favour of 
the five chosen by M. Bertillon, even apart from the fact that it 
is desirable for international purposes to have the same basis of 
classification in England as in France. The taking of measure- 
ments, though it requires some training, does not require any 
high degree of skill, and we are thoroughly satisfied after seeing 
the process in operation in France that there would be no diffi- 
culty in training English warders of ordinary intelligence to take 
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them with the required accuracy. On this point we would refer 
also to the evidence of Dr. Garson, who has practical experience 
in training assistants in anthropometry. 

. The case is different, however, when we come to the further 
sub-divisions of the Bertillon classification, those by the height, 
the length of the little finger, and the colour of the eye. The 
length of the little finger is closely correlated with the length of 
the middle finger ; in most cases where the one is long, the other 
is long also. The height again is a very unsatisfactory measure- 
ment : it is subject to variations in the same person, and it may 
be altered by trickery on the part of the person measured. By 
the Metropolitan Police a margin for error of two inches in each 
direction is allowed in classifying cases by height. Even with 
the greater accuracy of the French measurement a considerable 
margin has to be given. The accurate description of the colour 
of the eye is still more difficult. The seven colours taken by 
M. Bertillon can be discriminated only by persons having much 
practical experience, and even then many doubtful and transi- 
tional cases must occur. 

In adapting M. Bertillon's system to English use we think it 
would be desirable to abandon these criteria and make the final 
classification dependent on the fingerprints. 

Our recommendation, therefore, is that the prisoners who are 
to be included in the register should be measured as regards the 
length and breadth of the head, the length of the left middle 
finger, the length of the left forearm, and the length of the left 
foot; that these should form the primary classification, giving 
243 nearly equal classes ; that the fingerprints of each prisoner 
should be taken and that the sub-divisions should be by means 
of Mr. Galton's method of classifying the fingerprints. The 
measurements and fingerprints should be taken in prison by 
prison warders, and should be afterwards classified and used for 
identification in a central registry for the whole of England. 

We think that this system should not in the first instance be 
applied to all persons convicted of crime, but only to all convicts 
and to habitual criminals, that is, persons coming within section 
7 of the Prevention of Crimes Act, 1871. The Eegistrar might 
also have a discretion, on application by the police, to add to the 
register a limited number of other prisoners who, though only 



u REPORT OF A DEPARTMENTAL GOHMITTEB 21 

once convicted, are reasonably belieyed to belong to the ft1a«y of 
travelling thieves. 

We farther recommend that in all cases photographs should 
be taken; they are of much use in making the search in the 
register, and, when the case is found, they afford in most cases 
a ready and obvious evidence of identity. The fingerfHrints will, 
however, afford in most cases the scientific proof of identity, and, 
wherever the system is applied, will render a wrong identifica- 
tion practically impossible. 

This completes the discussion of Question I ; the 
Report then proceeds to discuss Questions II and III. 

n. — ^Whether the proposed New Method should be in 
SuBSTrrunoN for or Supplementary to the Existing 
Method? 

The latter plan is recommended, at least for a long 
time to come. 

m — ^What Means should be adopted for puttino in 
Practice the Method of iDENnFiaAnoN rboom- 

MENDED f 

It seems best to give the reply almost in foU, 
because the two systems of measurements and of 
fingerprints are so closely combined that it is difficult 
to detach references to the former without prejudice 
to the latter. It will also be of interest to the reader 
to have the case more fiiUy before him. 

We now propose to describe in detail the arrangements which 
we think should be followed if the preceding recommendation is 
adopted No doubt some of our proposals will have to be 
modified as practical experience suggests improvements, and it 
will be important that the possibility of improvement should be 
kept steadily in yiew. 
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In the first place, it will be necessary before their discharge 
to measore, etc. those convicted prisoners whom it is proposed 
to put on the roister. The process will be — 

1. To photograph them as at preseni. — ^It has been strongly 
represented that the photograph of the side iace should not be 
taken, as now, by means of a mirror, but should be, as in Franco, 
a second distinct photograph on the same plate. This has the 
advantage, first, of giving a clearer portrait and showing very dis- 
tinctly the forms of the ear and nose, which are the most im- 
portant features for purposes of identification ; and, secondly, 
of not reversing the sides of the face, a change which sometimes 
causes confusion. It would, however, involve some additional 
expense ; and the photographs which have been sent us by the 
Austrian Government, as well as many taken in English prisons, 
show that very good results are obtainable by means of the 
mirror. The important point is that there should be a perfectly 
clear side photograph showing distinctly the profile and the foim 
of the ear. 

2. To take the five measurements required for purposes of 
classification, viz. the length of the head, the width of the head, 
the length of the left middle finger, the length of the left fore- 
arm, the length of the left foot. ' 

This should be done in accordance with the instructions 
printed in Appendix E [of the Eeport, not reproduced here. — 
F. 6.], which have been adapted from those issued by M. Bertillon. 

The measurements should be taken with the same instruments 
as in France, and should be stated in millimetres. The milli- 
metre gives exactly the degree of accuracy that is required, and 
its use will much facilitate identification in international cases. 
It would of course be possible to take the measurements in 
inches, and in twentieth parts of an inch, but this would give 
awkward and complex figures ; while if millimetres are taken, a 
single number represents each result. It requires no knowledge 
of the metric system on the part of the operator, who has 
merely to read off the figures from the instrument. The 
evidence of Dr. Garson, who has had large practical experience 
in training Englishmen to take measurements in millimetres, is 
convincing on this point. 

3. To take the fingerprints by Mr. Galton's method. This 
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should be done in accordance with the instructions in Appendix 
F [of the Eeport, reprinted in part, p, 43. — ^F. G.]. 

4. A description should also be taken as at present, but 
somewhat briefer, including the height in feet and inches, 
colour of hair, eye, and complexion, and the distinctive marks. 
This is not required for the purpose of classification ; but it is 
necessary (a) in case the arrest of the criminal should be required 
while he is at large, and his description has to be published for 
this purpose ; (b) in case his identity should be disputed, when 
the distinctive marks often supply the evidence which can most 
easily and most satisfactorily be put before a jury. 

The marks noted should, however, be those only which are 
definite and distinctive ; their position, size, and direction should 
bo given accurately and abbreviations should be used [according 
to the suggestions made in the Eeport, but not reprinted here. — 
F. G.]. They should be arranged in a fixed order, beginning 
with the head, then the hands and arms, then the body, and 
last the legs and feet. 

These measurements, etc. should be recorded on a card of 
the size now used by Mr. Galton (12 inches by 5). On the back 
of this card will be the fingerprints, on the face the other 
piii'liculiirs. This card will bo prepared in duplicate and for- 
warded to the Central Registry. One card will be placed in an 
alphabetical register for use when the prisoner's name and 
antecedents are known. The other will be arranged in the 
classified index register. 

The arrangement of this index register will be the same as 
M. Bertillon's, a cabinet of drawers first divided vertically into 
three divisions according to length of head, and horizontally 
according to width of head. The nine sections thus formed 
will be divided vertically according to length of finger and hori- 
zontally according to length of forearm, and again vertically 
according to length of foot. There will thus be 243 drawers 
each containing one class of cards. The figures which 
are to determine the "long," "medium," and "short" of the 
several classes might be borrowed in the first instance from 
M. Bertillon, but in that case on account of racial differences 
they would have ultimately to be altered in order to keep the 
classes equal in size. It would be best therefore that the 
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measurements taken in this country by Mr. Oalton and by the 
Anthropological Institute should be utilised, and correct figures 
for England fixed from the outset. 

At the outset, while the number of cards is few, it may 
suffice to use only four measurements for classification, omitting 
the foot, and thus making only eighty-one classes. In any case, 
however, the measurement of the foot should be recorded, so 
that it may be available afterwards if required for further 
classification. 

Before each card is put away in its proper drawer the finger- 
print formula will be determined according to Mr. Galton's 
method. This will be noted conspicuously on the face of the 
card in the right-hand top corner above the photograph. The 
cards in each drawer will then be arranged in accordance with 
Mr. Galton's method, that is, following the alphabetical order of 
the formulae. 

At first there will be only one cabinet for all adult male 
criminals, but it will soon become necessary to form a separate 
one for older men, say for persons born before the year 1830. 
The age of criminals is often wrongly given, and it would be 
necessary at first to search this cabinet in all cases of persons 
apparently above 50 who may not be found in the ordinary 
cabinet, but such searches would become gradually rarer as the 
older convicts die out, and ultimately all the older cases would 
be eliminated. 

The separate cabinet for older criminals will bo required, 
even if the deaths of all habitual criminals, so far as known to 
the police and prison authorities, are reported from time to time 
to the Eegistrar, and their cards withdrawn from the registers. 
We strongly recommend that the police should be called on to 
report all such deaths known to them, and that in other ways 
efibrts should be made to reduce the bulk of the records ; but, 
even when the utmost has been done in this direction, there will 
remain so many cases where old offenders disappear or die un- 
recognised, that unless there is a separate classification for the 
older cases the registers would, in the course of years, become 
seriously encumbered with a mass of obsolete and useless records. 

There will be a separate cabinet for women, but as the 
numbers are smaller the arrangement would be simpler, and the 



II KBPOBT OF A DEPABTMSNTAL COMMITTEE 25 

fifth mcasoromont may bo omittod so &r as tho dassificatioii is 
concemecL 

As regards boys and lads whose bones have not attained 
their full growth, it may be best to measure and classify them 
separately, as is done by M. Bertillon, and to allow for growth in 
the search for the card. We are disposed, however, to recom- 
mend as an experiment that for this class, which is small 
compared with the number of adults, a separate index based 
entirely on Mr. Galton's method might be formed. 

The register having thus been constituted, it will be neces- 
sary, before it can be used to discover the antecedents of 
unknown offenders charged with crime, that rules to authorise 
the measuring and photographing of untried prisoners should be 
made by the Secretary of State under section 8 of the Penal 
Servitude Act^ 1891. On this subject a recommendation is 
miide below in accordance vdth the reference to the Committee. 
Assuming the rules to be made, the steps in each case will be as 
follows : When the antecedents of a prisoner charged with crime 
are unknown, and it is suspected that he is an old offender, the 
police will apply to the magistrate at the first hearing of the 
case to make an order for the accused to be measured and photo- 
graphed, and the magistrate, if satisfied that it is a proper case, 
will, on remanding the prisoner or committing him for trial, 
make an order for that purpose. On reception in prison the 
prison authorities, acting on the magistrate's order, will take the 
measurements, fingerprints, description, and photograph of the 
accused in the same way as in the case of habitual criminals 
about to be discharged, and they will be noted on an inquiry 
card similar to that already described [in the Report, but not 
reprinted here. — F. G.], but distinguished from it by a difference 
of coloiu'. This will be forwarded to the Registrar. On its 
receipt search will first be made in the alphabetical register 
under the name given by the prisoner, and if he should have 
given the name of a person previously convicted, the identity 
ciiii at once bo proved or disproved by tho measurements, finger- 
prints, and photograph. If he is not found by means of his 
name, search will be made in the index register. If the case is 
found, information will be given to the police who have charge 
of the case, of the prisoner's previous convictions, and of the 
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means by which his identity can be established. If the case is 
not found after adequate search — ^a sufficient margin for errors 
in the measurements being allowed — it will be practically certain 
that he is not an habitual criminal within the class included in 
the register, and information to this effect may be given to the 
police. 

We do not anticipate that the adoption of this system will 
increase materially the number of prisoners detained in prison 
on remand. It is already the practice to remand prisoners sus- 
pected of being old offenders for at least one week, often for 
several successive weeks, for purposes of inquiry. Under the 
new system the number remanded for one week might be some- 
what increased, but this would probably be more than counter- 
balanced by the smaller number who would be remanded more 
than once, as the search in the register would in every case be 
completed within the first week. 

Nor do we anticipate that any serious difficulty would arise 
from resistance on the part of prisoners to measurement or any 
other process which may lead to identification. It has been 
stated in evidence that prisoners have in some cases resisted 
being photographed, but the nimiber who do so is not large, 
and they usually base their resistance on the ground that they 
cannot legally be required to submit. If it is once made clear 
to them that the rules are enforced under statutory powers, the 
cases of resistance would, we believe, become extremely rare. 
This is the view of all the governors and other persons experi- 
enced in the management of prisoners whom we have consulted. 
In the last resort the measurements and fingerprints could, we 
are satisfied, be taken even when active resistance is offered by 
the prisoner. Resistance to measurement would interfere less 
with the process, and could be more easily overcome than resist- 
ance to photography; and, as regards the fingerprints, an 
ingenious mechanical contrivance has been suggested by Mr. 
Galton for taking the fingerprints of a recalcitrant prisoner, 
though we do not think it will be necessary to have recourse to 
this. 

Then follow remaxks to show the advantage of 
placing the proposed anthropometric register, and 
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doing the work connected with it, in Scotland Yard 
rather than at the Home Office. These may be 
omitted here. 

A word must also be said as to the cost of the new system. 
At its first introduction it must inevitably involve some expense, 
but this, as we shall show, will be much smaller than might be 
supposed, and we confidently anticipate that it will gradually 
supersede the existing method of identification and in the long 
run effect a considerable economy. In the meantime the addi- 
tional cost will fall under two heads, the cost of taking the 
measurements in the prisons and the cost of keeping the register 
at New Scotland Yard. 

As regards the former, the number of convicts and habitual 
criminals to be measured, etc. before discharge will, judging from 
the numbers entered in the Habitual Criminals Register in recent 
years, be about 4000, or say for safety, 4500. It is impossible 
to say how many unconvicted prisoners will have to be measured, 
etc. while on remand or waiting trial, but if we take the same 
number, 4500, it will, we think, be a liberal allowance. We 
may assume therefore 9000 prisoners, convicted or unconvicted, 
to be measured and to have their fingerprints taken in the year. 
In M. Bertillon's office, the measuring, taking of marks, etc. 
occupies two clerks on the average rather less than ten minutes. 
As it is proposed not to take so many measurements in England, 
we may perhaps safely assume that the time spent will not be 
more, and if we may add five minutes for the fingerprints — ^a 
skilled operator can take the complete fingerprints in duplicate 
in two minutes — we have then 9000 measurements to take, each 
occupying two warders for fifteen minutes, — that is, occupying 
two warders for 2250 hours, or for 281 days of eight hours in 
the year. If, therefore, all the prisoners were concentrated in 
one prison the whole work could bo done by two additional 
warders. The work will, of course, be distributed over sixty- 
throe prisons, and the arrangements to be made for its perform- 
ance will be a matter of prison adminstration not more difficult 
than those involved in any slight increase of prison work. It 
will be for the prison authorities to decide whether it can all be 
done by the existing staff, — it is proposed that the measurements 
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etc flhonld be taken in the morning; when the reception officers 
have mmUlj comparatiyely little to do — or whether in one or 
two central prisons an addition to the staff will be necessary. 
In the end, it may fairly be anticipated that the work of 
measurement and of taking fingerprints will occupy even less 
time than the present laborious method of taking distinctive 
marks, which occupies from seven to ten minutes and sometimes 
longer. 

There will, it should be added, be one or two minor items of 
expenditure in introducing the new system in the prisons, par- 
ticularly the cost of instruments for use in each prison, that of 
taking some additional photographs of untried prisoners, and the 
expense of bringing warders for a few weeks to London to learn 
the methods of measurement, etc. For the latter purpose it will 
probably be well to establish for a time at Pentonville, where the 
larger number of convicts and habitual criminals are discharged, 
a sort of school where selected warders from country prisons 
may be given the necessary training. 

As regards the Central Eegistry, we can best estimate the 
cost by a comparison with M. Bertillon's office. He employs 
eight assistants, who in the morning take measurements and in 
the afternoon attend to the registers and make searches. The 
work of the registry therefore (as distinguished from the measur- 
ing) only occupies the time of four men, or of five if M. 
Bertillon himself be included. But M. Bertillon now receives 
and classifies in each year about 15,000 measurements from 
Paris and about 70,000 from the departments. In the English 
registry it is proposed to limit the cases to be entered on the 
registry to about 4000 or 4500 in the year. It seems, there- 
fore, safe to say that for some time at least one or two men will 
be able to do all the work of the Central Registry. This increase 
will appear very small when it is borne in mind that, since the 
Convict Office undertook in 1889 the extra work of registering 
the habitual criminals discharged in the Metropolis, the staff has 
been increased by six officers, four men having been added for 
this purpose in 1889 and two in 1892; and it is imderstood 
that in order to maintain this work a further increase of staff 
is now considered necessary. 

In addition to this we are strongly of opinion that it is 
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essential to the complete snocess of the registiy to secure, at all 
events at the outset, the serrices of an expert practised in the 
methods of scientific anthropometry, and if possible one who has 
had practice in training other persons in making scientific measor- 
ments. We have the utmost confidence in the skill and ability 
of the officers in the Convict Supervision Office, and we think it 
might be possible, by sending two or three intelligent officers to 
learn the system at Paris in M. Bertillon's office, to secure the 
necessary knowledge and training to start the new system, if we 
are content to follow strictly on his lines. But we feel sure that 
it would be better that the Convict Office should have from the 
first the assistance and guidance of a scientific adviser in England. 
He would be able from the outset to settle such questions as the 
UmitB to be adopted in England for the class of large, medium, 
and small (as already mentioned, the Anthropological Institute 
have data available for this purpose) ; he would be able to super- 
intend the training of warders in taking measurements, and he 
would instruct the officer in charge of the registry in the 
decipherment and classification of fingerprints. Moreover, when 
practical experience has been obtained of the use of the finger- 
{Mints, he would bo able to revise the suggestions which we 
have made as to the respective pLice of the Bcrtillon and 
the Galton methods in the system, and might possibly find it 
advamtageous to extend the Galton method of classification 
further than, with the limited experience we possess of its 
^actical application, we have ventured to propose. On every 
ground therefore we think it desirable that the English Anthro- 
pometric Office should from the first have the advantage of 
scientific guidance not inferior to that which the French Service 
dldentification enjoys in having M. Bertillon at its head. 

It gives me mucli pleasure to mention that Dr. 
Garson, a Vice-President of the Anthropological Insti- 
tute, and who has had large experience of measure- 
ments, has been appointed for the purpose mentioned. 

The modifications of the existing rules that should 
be made under section 8 of the Penal Servitude Act, 
1891, for photographing and measuring prisoners are 
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next described. They afford no difl&culty. The Report 
lastly says : — 

In conclusion, we have only to say that the method of 
identification which we have recommended, or any other scientific 
method that may be adopted, must not be expected to produce 
its full results until after a considerable time. When it has been 
several years in operation, when the warders employed to make 
the measurements have acquired experience and skill, and when 
a large mass of records has accumulated, then, and not till then, 
is it likely to work as smoothly and to produce results at least 
as satisfactory as those obtained by M. Bertillon in France. 
Even in France, though Bertillonage is now in full operation in 
Paris, its application to the country as a whole is still, as we 
have said, incomplete. The success of a similar system in England 
can come only with time, and by means of the hearty co-operation 
of all concerned in its working. We may confidently anticipate 
that, if fairly tried, it will show very satisfactory results within 
a few years in the metropolis, but the success of its application 
to the country generally will depend on the voluntary co-opera- 
tion of the independent county and borough police forces. This 
we feel sure will not be withheld ; when the principles of the 
system are understood and its usefulness appreciated, we believe 
it will not only save much time and labour to the police in the 
performance of an important duty, but will give them material 
assistance in tracing and detecting the antecedents of the guilty, 
and will afibrd, so far as its scope extends, an absolute safeguard 
to the innocent. 

We trust that, when the system is to some extent established 
in England, it may speedily be extended to Scotland and to 
Ireland. 
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It will be well to add my evidence. 

Home Ofeige, Monday, I8ih December 1893. 

Present — ^Mr. C. E. Troup, Major A. Griffiths, Mr. M. L. 
Macnaghten, Mr. H. B. Simpson (Secretary), Mr. Francis 
Galton, F.RS. 

• 151. Chairman. — ^You have studied the subject of fingerprints 
for a good many years, have you not t — I have ; I took up the 
subject in 1888. 

152. You took it up originally chiefly from the point of view 
of heredity and racial distinctions I — ^Yes, subsequently I became 
interested in the matter of personal identity. I gave a lecture 
on personal identity before the Boyal Institution in 1888, in 
which I described M. BertUlon's plan and added some views of 
my own. 

153. The questions we are going to ask you now will be 
chiefly on one or two points upon which we want to have your 
evidence formally on the notes. They will be merely supple- 
mentary to the explanations you have given us already, when we 
visited your laboratory. The first thing we should like to hear 
you about is this — there are two qualities in the fingermarks 
which you think specially suit them for the purposes of estab- 
lishing identity ; the one is the persistence of the marks, and 
the other is the enormous variety in different individuals! — 
Quite so. 

154. First, we should like you just to tell us in a word or two 
the evidence you have of the practically absolute persistence of 
the marks ? — I hand you an album which contains all the evidence 
I possess, or nearly all, upon which those conclusions are based 
that are given in my book entitled Finger Prints ; they are the 
prints of the fingers taken of the same persons at the beginning 
and end of different intervals of time. They refer to ten different 
persons, the interval between the first and the second impressions 
vjirying in the different cases from nine to thirty-one years. I 
have also this other packet of prints from eight different natives 
of India, which were taken at Hooghli in Bengal in 1878, and 
again in 1892. 
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155. That is an interval of fourteen years? — Of fourteen 
years — ^these are the originals — ^they have been photographically 
enlarged, and the enlargements are published in my book on 
Deeiphermefd cf Bh/rred Finger Prints. Extracts from those in the 
album were published in a memoir read before the Boyal Society 
in 1891, and part of them were reproduced on a still more 
enlarged scale in my book Finger Prints. 

156. And these examples go over the whole of life, do they 
not — ^I mean in periods ? — ^They do, from childhood to past eighty. 
Here is a case of a gentleman in advanced life who took his 
impression in sealing-wax in 1873, and again in 1890, he being 
then past eighty. I show some of my earlier attempts, in proof 
of the carefulness of the way in which the prints have been 
worked out. These were enlarged, some by a camera lucida and 
the others by a pantagraph, from already enlarged photographs, 
and I have in each case marked the points of resemblance ; the 
results have been published in my book on fingerprints. I 
especially draw attention to part of the palm of a hand of a child 
in 1877 and afterwards as a youth in 1890. I have divided the 
numerous points of comparison into groups bounded by coloured 
outlines in order to distinguish them and placed numbers corre- 
sponding to each. There are no less than 111 coincidences in 
these two prints. 

157. In every case there is a coincidence? — Not a single 
exception. 

158. You have never found a single discrepancy ? — ^But one ; 
to which I have given much prominence in my book on Finger 
Prints. 

159. That was the case of a child 2 J years old ? — ^Yes, two 
ridges had merged into one by the time he had reached the 
age of 15. 

160. But with that exception you never found any single 
discrepancy? — ^No. 

161. And there has been no discrepancy in adults ? — Not the 
slightest. 

162. It has only been in that case of a child ? — That is the 
only case I have met with. 

163. Mr. Macnaghten, — And this was after an interval of 
thirteen years ; 1877 to 1890?— Yes. 
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164. ChaifTnan, — ^Then you think the ovidence of persistenco 
throughout life is practically complete ? — I think so ; indeed I 
am sure of it. 

165. Then have you gone into the question of how far 
they are affected by accidental injuries f — ^Yes, by accident and 
by age. I have a great many cases here in which the deteriora- 
tions by age alone are shown, and others by age and hard work 
combined, but you will see on looking them through — ^these are 
south-coimtry labourers — that in every case the pattern can bo 
made out though there has been much deterioration in the clear- 
ness of the ridges. Now I show a case of a bum, it occurred to 
my assistant Sergeant Bandall ; he burnt his finger badly and 
took impressions subsequently, first when the bum was recent, 
then when it was healing, and again when it was almost healed ; 
the finger is perfectly healed now. 

166. Do the original marks re-appear exactly as before ? — 
Just as before ; there is not the slightest alteration. 

167. After being obscured for some time by the burn all the 
ridges re-appear exactly, with no variation whatever 1 — ^Exactly, 
not the slightest. 

168. When there is an injury leaving a permanent mark, if 
it is a very bad one, it may possibly obscure the pattern alto- 
gether ? — One kind of injury obscures, but others only distort. 
Of the kind that obscures I show you some instances here 
(slundng). 

169. Mr, Macnaghten, — Is that one obscured? — ^Well, this 
barely obscures the pattern ; I could make out the pattern. 

170. You have marked that with a Z, with a whorl imder- 
neath it 1 — ^Yes. 

171. You can see there is a whorl? — ^You can clearly see 
there is a whorl here, but I can show you more difficult cases to 
deal with than this. In my book on fingerprints I have given a 
case in which a tailor — — 

172. Chairman, — But the point that we want to get at is 
this, — the injury may obscure the pattern or distort the pattern, 
but does it ever produce alterations in the ridges such as to cause 
any confusion ? — Karely so as to cause any confusion. A cut 
must be deep in order to leave a permanent mark ; an injury, 
whether it is an ulcer or a burn, must go deep, because the 

D 
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g^andsy whose ducts are indoded in the ridges and which appear 
to be the cause of the ridges, lie deep. When a deep cut is 
healed the ridges are distorted, much as the strata of a geological 
section are distorted by a subsidence or by a faulty but they are 
quite easy to trace: 

173. It is always perfectly easy to tell that that is the result 
of an injury t — Oh, quite so. 

174. Tou can never mistake it for an alteration of the 
pattern t — ^Never, not only is it easy to tell that it is the result 
of an injury, but the very sign-manual of the injury is remarkably 
definite. 

175. In fact^ it becomes an additional mark ; it even assists 
the classification, does it not ? — Quite so. 

176. Then supposing that it were applied to prisoners, 
would it be possible for a person to obliterate the marks 
altogether f — It would be possible for a person to obliterate the 
marks altogether; in that way declaring that his antecedents 
were more or less suspicious or dangerous. If they were 
obliterated only to the extent to which Bandall's bum has 
obliterated them, I presume a week in the hospital would entirely 
restore them, proper precaution being taken. 

177. In fact he could hardly destroy them altogether except 
by cutting off his finger tips? — ^Elxcept by serious injury; an 
injury that would take away the sensitiveness of the finger. 

178. Then practically there would be no probability of any 
considerable number of people doing this ? — I cannot think so ; 
it is a matter of judgment^ but I do not think so. 

179. Mr. Macnaghten, — ^No, no, I quite agree with you. — 
Lot me say that the indications on the inner surface of the liand 
are so numerous, that if out of the whole hand half an inch 
square were left intact, there would be enough in that to prove 
identity by comparison, but it would not do for indexing pur- 
poses. 

180. Chairman, — ^That brings us to the second question we 
wished to go into, the amount of variety in the fingerprints. I 
think you might tell us the results of your calculations on that 
pointy we need not go into the details t— It is extremely difficult 
to answer the question in a few words, because some patterns are 
very common and others are very rare. I am now speaking of 



II REPORT OF A DEPARTMENTAL COMMITTEE 35 

tho patterns as distinguished only by the letters A, L, W, of 
which I submit various specimens. 

181. Well, I rather wanted to go into the question of how 
far the identity of two fingerprints established the identity of 
the person ? — ^The probability of identity or the reverse that is 
given by comparing the details of fingerprints is enormous; I 
made a mistake in one paragraph (p. 110) in my book on finger- 
prints, where by accident it was understated tenfold. It may be 
of interest to show the original experiments I made to determine 
the degree of tnistworthiness of the evidence afforded by the 
details in fingerprints ; their principle is described in that book. 

182. The net result of your experiments was to show that 
the chances of two fingerprints being the same, within a limited 
area, was one in sixty-four thousand millions, is not that so ? 
— ^Yes ; that was the result of the calculation that I made upon 
a trustworthy basis. Still, I always fear these large numbers ; I 
merely gave those figures as a perfectly reasonable result after 
very careful experiments ; but I do not cling to them at all. 

183. At any rate, the probability is absolutely enormous ? — 
Yes; it is enormously greater than what in popular language 
begins to rank as certainty. 

184. And if one takes two or three fingers into account, it is 
so enormous that it can hardly be put down in figures ? — It is 
like comparing the ground plans of towns, each of which consists 
of very many streets, many bifurcations, and of totally independ- 
ent architecture ; it is impossible to mistake the plan of even one 
town for that of another ; much less to do so in two or three 
consecutive cases. 

185. It is something like the chance of two cities being con- 
structed by accident on exactly tho same plan ; that is what it 
comes to 1 — ^Exactly. 

186. But to make out evidence of identity from these 
minutiae it must be done by an expert ; is not that so 1 — It must 
be done by an expert if it is to be done exhaustively. If it is to 
be done sufficiently to give a strong moral probability, a man 
with very little training could, without photographic enlargements, 
do it well enough to make it worth while to send it to an expert 
or otherwise to incur some expense to obtain fuller evidence. 

187. Of course if it were to be actually used in a court of 
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law as evidence, you would have to have it enlarged by photo- 
graphy and fully explained to the jury ? — ^A fingerprint should be 
very much enlarged by photography for easy explanation to a jury. 

188. For ordinary purposes — supposing a warder states he 
can identify a particular man — ^in order to make sure that he is 
not making a mistake, it would be quite enough for any ordinary 
person to compare the two sets of fingerprints ? — Quite so ; sup- 
posing he had had some little experience in making these com- 
parisons. A person who is quite raw does not know where to 
fix his attention ; pointers of this kind (shatving) greatly facilitate. 
Any person who examines minutiae, and on whom some re- 
sponsibility is thrown to do it well, ought to possess himself of 
a watchmaker's lens, or its equivalent^ and a few of these rude 
tripod pointers, one of whose feet is a pin to place on the 
particular point to which he wants to attend. 

189. Well, coming to the question of cataloguing, that in- 
volves the settling of patterns, does it not? — ^If this simple A, 
L, and W principle is adopted, a set of patterns is wanted for 
reference such as those on the tabic. There should also bo 
typical specimens of those patterns about which doubt may 
reasonably arise. Then, by putting below each specimen the 
letter that is intended to represent it, uniformity in treatment 
can be ensured. 

190. What is the proportion of patterns in which doubt has 
actually occurred ? In what number of fingerprints would you 
find an ambiguous case, would it be one case in twenty ? — 
Ambiguity has many grades. When my superintendent marks 
the prints and hands them over to me, I have to make a correc- 
tion — ^but seldom a serious one — ^in about one in fifteen sets of 
fingerprints. 

191. That would be one in 150 fingerprints ? — Yes. 

192. How often would you have to refer to those specimens 
to settle a pattern ; should you say once in a hundred sets ? — 
Though I have prepared these specimens only lately, I do not 
think I should have to refer to them often now. 

193. You know the work so well now? — ^I am very familiar 
with it, and find certain ambiguous cases to recur so frequently, 
that when you have determined how to name them, they cease 
to be ambiguous. 
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194. It is only a question of learning which of the classes 
these ambiguous patterns belong tol — ^Quite so. May I take 
this opportunity of making an explanation ? I was at a little 
disadvantage when the Committee was appointed, as I had not 
then determined how to class many of these ambiguous cases. 
My plan has been to leave it to Bandall to write the title to each 
card and for me afterwards to revise them. Then I noted the 
more or less ambiguous cases ; where there was decidedly room 
for doubt we conferred together sometimes. Then the cases of 
doubt became fewer and fewer, and I had intended at the end to 
have leisurely accumulated and photographed a good set of the 
doubtful cases, and finally to fix how they should be classed. 
But when the Committee was appointed it was necessary for me 
to catalogue with haste my collection, although these ambiguous 
cases had not been so thoroughly worked out as I should have 
likod. 

195. Then do you think there would bo any difficulty, sup- 
posing these were used for identifying prisoners, in getting one 
or two persons who in a reasonably short time might learn to 
work at deciphering patterns ? — ^My experience is this : seven 
persons have been more or less connected with me in various 
parts of this inquiry, and I found that after a few days they all 
acquired very fair knowledge ; it was the want of a good set of 
specimens of ambiguous cases that prevented them from making 
further advance in that brief time. As an example of what has 
been done for me by others, I submit a small portion of the 
voluminous work by Mr. Collins, in which not only the A, L, 
W method of indexing was taken into account, but the particular 
pattern in a series of fifty-three standard patterns, which is a far 
more difficult task, yet he acquired the art very quickly. 

196. Is this outline necessary in working these fingermarks 1 
— I think not, if the A, L, W methocf only is used. 

197. A learner ought to practise it? — A learner ought to 
practise it a little. It must be recollected that I wrote my book 
on fingerprints, in which the importance of outlining was em- 
phasised, a year and a half ago, at all events, it was out of my 
hands eighteen months ago, and I have studied the subject a 
good deal since ; some things are now superseded that were said 
in that book. 
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198. You would dispense with the outlines except by way of 
practice in getting the forms into a beginner's head t — Quite so. 

199. Then your method of indexing is taking the ten fingers 
and appending to them the letters A, L, or W, according to the 
pattern of each 1 — ^Yes. 

200. But on the forefinger you use the lottoi-s R uii<l U 
according as it comes, B from the radial or thumb side, U from 
the ulnar side ? — ^Yes. 

201. And that would give you possible combinations amount- 
ing to over 100,000 if they occurred quite indiscriminately ? — 
With ten digits their number is 4^ x 3^= 104,976, say 105,000, 
with six digits it is 4^ x 3*= 1290, but only a fraction of the 
possible combinations are actually met with. 

202. That is if they occurred absolutely indiscriminately ? — 
If they occurred absolutely indiscriminately the 105,000 possible 
titles would be equally frequent. 

203. But as a matter of fact, they do not occur indiscrimin- 
ately or anything like it? — No. One combination is very 
common. 

204. That is all loops. It occurs in about 6 per cent ? — 
Yes, that is the percentage for " all loops " of the U kind only. 

205. What is the reason of your making a distinction 
between R and U in the forefinger and not in the other fingers ? 
— ^Because R occurs very rarely in any digit except the forefinger. 

206. Very rarely ? — Very rarely, and from trying to pick 
out the instances and finding so few the mind becomes lulled, as 
it were, with a sense of security and overlooks them when they 
do occur ; for that reason I have thought it better to avoid them 
hitherto in my particular way of working. 

207. In fact it adds very much to the labour of getting 
correct formulae without really assisting the classification 
very much ? — Quite so ; that is the reason why I have discarded 
it, but I am not at all clear that I should recommend the same 
plan as that which I have used, for your purpose. I think it 
might be better to do away with the letters R and U, and to 
substitute for them other letters that mean respectively sloping 
downwards from the upper right-hand comer of the paper to the 
left-hand lower comer, or vice vers4. It would be much simpler 
to get rid of the R and U, which have opposite significations in 
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tlio two hands, and thoroforo strain tho attention. In the way 
I now propose you would only deal with one signification. You 
would not care for the difference between radial and ulnar, but 
only for the direction of the slope, whether it was downwards to 
the right or to the left. The disadvantage would be that it 
is not physiologically accurate, but this is so only in appearance, 
because the way in which the title is written carries on its face 
its physiological meaning, telling which is the right and which is 
tho left hand ; if you desired to translate the title into B and U 
language, it could be done very easily. 

208. I suppose you think it is desirable that we should take 
all of the ten fingers ; it very much increases the extent of the 
classification to take the whole ten ? — On that point I have a 
misgiving ; the gain is not so very great of ten over six as it 
appears at first sight. Here you will find a number of the 
observed occurrences in a classification by six fingers. 

209. Which are the six you take ; the three first fingers of 
both hands, omitting the thumb and little finger 1 — ^Yes, the 
thumb and little finger sub-divide the rarer cases, but you may 
not want that particular kind of sub-division. If only six are 
taken it does not largely increase the number of the commoner 
cases. Tho commonest case, which is that of tUl, M; //, U, is 
raised from 164 out of 2644 cases to 243. In other words, it is 
only made half as common again. That is the only case which 
creates much difficulty if you are dealing with drawers that each 
contain not more than, say, 300 specimens, and I doubt if it is 
worth while under those circumstances to take the trouble of 
recording four more fingers. 

210. Then you think, for the purposes we have in view, a 
record of six fingers would practically be sufficient? — If I under- 
stand your purpose rightly, that it is to divide primarily by 
measurement into 243 different drawers, so that each drawer 
shall contain not more than a few hundred cards. 

211. Do you think the six fingers would work up to a 
thousand ? — A thousand is rather large. The six-finger system 
would work even then if in the commoner cases the ridges in any 
one finger were counted or measiu*ed. I am a little doubtful 
about the advantage of indexing the whole ten if you desire to 
expedite matters and secure the greatest economy of time. 
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. 212. You mean that the time taken occupied in taking the 
six fingers would be very much less than the time taken in 
taking the ten ? — ^Yes ; and there is also the largeness of the 
card. 

213. There can be very little more time taken in putting 
down the five fingers than in putting down the three ? — ^You 
have to roll them all individually afterwards. 

214. Major Griffiths. — The whole thing does not take more 
than a minute, does it ? — ^If you do not fear the little additional 
time it is so much gained. 

215. Chairman, — ^It is only on the ground of saving time 
that you would take the six rather than the ten 1 — ^Yes. 

216. Major Griffiths. — It might lead to confusion — they might 
take wrong fingers ? — Yes, certainly — it is better to have one 
impression at all events of the little fingers. 

217. There is no fear about the time, it is a question of a 
minute, more or less. In taking the distinctive marks they 
sometimes occupy ten minutes ? — ^A print of ten fingers also 
moans a largo card, as you are aware. 

218. We are glad of the other side of the card for the 
measurements and for the photograph ? — ^Yes. 

219. Chairman. — What is the reason for not taking the 
formula from left to right ? — The practice of beginning as I do 
has grown into use for more than one reason peculiar to myself. 
Thus, I wanted many thousand prints from persons of different 
races, and the only chance of getting them was to ask for what 
could very easily be given. This led me to ask for the first three 
fingers of the right hand only, and so the practice of beginning 
with these was started. It has been persevered in, because of the 
great variety of pattern in the forefinger ; it is the only one that 
frequently has an R. If you begin with the little finger nearly 
all your formul» would begin with an L of the U kind. 

220. Except a few W's ? — ^Yes, but only a very small pro- 
portion of them and hardly any A's. I may as well now put in 
evidence a number of prints of palms and of complete hands. 

221. But the palms must be a good deal more difiicult to 
take than simply the finger-tips 1 — ^There must be a pad with a 
somewhat rounded surface to press upon, and soft paper like this 
should be used ; it does not take much trouble. 
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222. Is it long since you took up the question of sub- 
classification 1 — ^In one sense I took it up from the very begin- 
ning. 

223. But the mode of classifjang by counting the number of 
ridges in the loop t — It was only when you met and asked me 
about sub-classification that I took it up in that way ; I have 
counted ridges before, but not for the purpose of sub-classification. 

224. But you think now that this sub - classification by 
counting ridges is the most practically useful onet — If the 
number of ridges in the first finger alone is counted, it would 
sub-divide the common titles into manageable groups, if you are 
only dealing with about 500 cases. 

225. Take the ring finger, about how many classes would it 
give ? — In the ring finger the number of ridges between the two 
selected termini (namely, the summit of the core of the loop and 
the place where the siurounding ridges diverge to enclose it) 
varies from two to twenty-six or more ; the classes are about 

equally numerous between three and sixteen; there are thus g^^ 

fully fourteen available grades. 

226. Fourteen nearly equal classes ? — Yes ; if you counted to 
the nearest ridge there would be fourteen classes and more ; if 
you allowed for an error of one or two ridges, there would be, 
say, five very well-marked classes. 

227. But perhaps the best way would be simply to arrange 
the cards in order of the number of ridges 1 — Yes ; in order of 
the number of ridges in some one specified finger. 

228. Then you would find the card somewhere near the 
place ? — Quite so. 

229. Do you think it needs a good deal more practice and 
skill to do that than to do the primary classification of A, L, 
and W ? — It is extremely simple. The chief difficulty lies in the 
prints being on so small a scale that you require a lens, which 
some people may not be capable of using. 

230. And can it usually bo done pretty accurately 1 — ^Yos, I 
have found in going through a set of 164 cases of uU, idl; U, U, i^' 
on which Bandall and myself worked independently, that there 
were no cases of a discrepancy between us of more than two 
ridges ; there were four cases, I think, of an error of two and 
about eighteen of an error of one. 
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231. Generally speaking, you came very close? — Yes, we 
came very close when we had gained a mutual understanding 
about the exact principle by which the two termini should bo 
chosen. 

232. I think I have gone over all the points I have noted. 
We have one or two questions about Bortillon's system still. — I 
shall be glad to reply to them. 

233. Before we come to that, are there any other remarks 
about the fingerprints you would like to make 1 — No, I think I 
have said all that I wish to say. 

234. You have an arrangement by which you think it would 
be possible to take the fingerprints of a prisoner who resisted 
altogether ? — ^I have. 

235. Not fully worked out yet? — Not worked out on a 
resisting person. 

236. But still you think it might be used ? — I think so. I 
do not, however, rightly understand the degree and the sort of 
resistance to be feared. In experiments I have made with two 
small rollers set in a handle, one to ink the fingers and the other 
with paper round it to receive the impression, a print can be 
obtained in an instant. 

237. So that probably by holding the hand of the prisoner 
you might get the print? — I should think so. Another way 
would be to cut out holes or slits in a brass plate and to press 
the fingers upon them ; then their bulbs would show through the 
holes and could be printed fairly well in that position. 

[The rest of my evidence, which bore chiefly upon measure- 
ment, is omitted hera — ^F. G.] 
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3. Then take the thumb of the right hand, roll the bulb 
slightly on the inked slab and roll it again on the lower part of 
the card at the part marked 2. Do the same with each of the 
fingers in succession, so that imprints of them may be taken at 
3, 4, 5, and 6. These imprints will be more extended than 
those taken at 1, but are sometimes not so sharp. 

4. Eepeat the process with the prisoner's left hand, except 
that it will probably be found more convenient in taking the 
separaie imprints of the fingers to begin with the little finger at 
8. In any case, however, the left-hand thumb must be printed 
on the card at 12. 

5. Care should be taken in the lower range of imprints that 
the whole of the finger bulbs should be laid on the card well 
above the line that cuts off a margin at the bottom. 

6. Both the roller and the slab must be thoroughly cleaned 
with benzole, dried with a rag, and put out of the way of dust 
when done with. 

7. The fingers may also be readily cleaned with benzole or 
turpentine after the imprints have been taken. 

(2) Memorandum as to the Reading of Fingerprint 

FORMULiE 

{Revised by Mr. Gaiton) 

The following memorandum is intended as the basis of the in- 
structions for the assistants in the Central Registry who 
have to deal with fingerprints. It is not to be regarded as 
final, but merely as a brief statement of Mr. Galton's method 
in its present stage. Alterations in detail will be made as 
the process is developed in practice. 

Synibols 

. [I omit the brief description here given of the symbols, 
because they will be very fully described and illustrated in 
Chap. III.— F. G.] 

Reading Patterns 

The assistant must acquire knowledge of the types of pattern 
mentioned above by examination of a large number of actual 
fingerprints. He should fix his attention first on the outline of 



II REPORT OF A DEPARTMENTAL COMMITTEE 45 

the pattern, and then on its odre, and never allow it to dwell on 
non-eB8«itial8, however oonspicoooa they maj be, soch as differ- 
onoes dne to the impreBsions having been taken from sli^^tlj 
different parts of the finger, or being blacker in some parts than 
others. He should also practioe tracing patterns in the manner 
desmbed in Ftnqer PriiUs^ p. 69. He will be supplied with a book 
Gontaming photographic reproductions of the forms of pattern 
which are transitional between the types mraitioned above^ show- 
ing in each case to which type the form is to be assigned. Whoi 
a knowledge of tJieu fonn. » aoqoind in thi. way, few ca«« 
will occur which cannot be assigned with certainty to one or 
other of the main types. 

In reading off im^ints, first determine to whidi type the 
pattern belongs, and write down the symbol o^ ( r, a^ or «; as the 
case maybe. 

In the case of a tnmsitional form, note below the line the 
other possible interpretation, eg. l„ «^ These symbols should 
be added even in cases wh^e there is no doubt as to the type 
to which the print belongs, but whoie they may aid the searches 
in the register by indicatang a well-niarked features 

JTriting FamadcB 

In writing the formula for the set of ten fingerprints the 
symbols will be written in the following order : the firsts second, 
and third finger of right hand ; the first, seocmd, and third fingo' 
of left hand ; the thumb and little finger of right hand ; the 
thumb and little finger of left hand. They will thus fdl into 
four groups, divided as in the following example, «//, aim; «^, «1 

The formula will be noted at the right-hand top ocvner of 
the canL 

ArrangemeMi cf Cards 

The drawer in which eadi card is placed is determined by 
the measurranents on the Bcrtillon mcibod. The cards in each 
dniircr will be arranged in the alphabetical onler of the finger- 
print formube. 

SawA 

When a si^irck card giving the fiiigerpnrjts and measurmieQts 
of an U2ikientified prisoner is reodved, the formula wiH be written 
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down in the same way. Special care must be taken in this case 
to note transitional forms of pattern. 

The drawer in which the original card will be found is 
determined by means of the measurements in accordance with 
the Bertillon method. When this is done, the card or cards in 
the drawer having the same formula as the search card should be 
taken out. 

If several cards are found having that formula, seek some 
distinctive feature, either already noted in the formula {e,g, w) 
or in the patterns themselves, and look through the cards bearing 
that formula to see whether any of them has this feature. 

When one card has been selected, compare carefully the 
prints of several of the fingers with those on the search card, to 
ascertain whether they are imprints of the same hands. 

A minute comparison of the details in the prints requires the 
use of a lens (a watchmaker's lens is convenient) ; also of two or 
more pairs of " pointers " to mark down corresponding points in 
the two imprints, from which, as from starting-points, others 
may bo successively laid down. A pointer consists of a wooden 
arm a little thicker than a pencil, from 6 to 10 inches long, 
having a common pin inserted firmly into its pointed end and 
then bent downwards. The arm is fixed to a short cross-bar (3 
or 4 inches long), which rests on two nails with smooth heads. 
Thus the pointer is a tripod. The arms of the two pointers in 
each pair should be of different lengths, to prevent their cross-bars 
from interference when they are both in use on the same print. 

If the card is not found under the same formula, and if there 
are any transitional forms in the prints on the search card, search 
should be made under the other formula or formulae indicated by 
transitional symbols. 

If the card is not found there, it is not in the drawer. 

Svh-divisim 

When the cards in one drawer bearing the same formula 
become very numerous, a sub-division will be necessary. 

This will occur first with the formula vlly ull ; 11^ II. 

The principle of sub-division is to select one finger — the same 
in all cases (say the right forefinger), and having with the aid of 
the pointers determined (1) the central ridge of the loop, (2) the 
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comer where the ridges, passing over the loop, diverge from 
those passing below it, to count the number of intervening ridges. 
The cards having this formula are then arranged according to 
number of ridges. 

When there is no central ridge, but a narrow loop or " staple," 
the counting is to begin from the further shoulder of the staple. 

In searching, count the ridges in the same finger in the same 
way, and search those of the cards of the uU, vll ; U, U formula 
having the same number of ridges. Allowance must be made 
for a possible error of two in counting the ridges. Thus, if the 
number counted is 7, it is necessary first to look through the 
cards having 7, then those having 6 and 8, then those having 5 
and 9. [This is more fully explained in Chap. III. — ^F. G.] 



CHAPTER III 

CONDITIONS AND REQUIREMENTS 

The long extracts from the lucid Report of the 
Committee, that formed the bulk of the last chapter, 
will have put the reader in possession of the main 
conditions and requirements that relate to what are 
here called Fingerprint Directories. These will be 
considered in fuller detail in the present and the 
following chapters, according to recent experience. 

The methods about to be described are due to 
varied and repeated experiments, chiefly upon two 
collections, the one of 300 complete sets of finger- 
prints, and the other of 2632.^ 

My inquiry as to the most suitable methods of 
classification has all along been compelled to follow a 
devious route, not a few methods that promised well 
at first proving impracticable on trial, while un- 
expected by-ways were discovered and found to be 
effectual. The almost endless variety of shape in the 
whorls strongly suggested that the classification 

^ The latter is the same as the one referred to (p. 13) as containing! 2645 
sets. The slight difference in namher is due to the weeding out of a few cards, 
that found a more suitable place in other collections, and of a few imperfect 
sets. There has also been some rearrangement of the frontier between arches 
and loops, which has slightly altered the number of the tUl, nil; II, II sets. * 
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of sets ought to be principally baaed upon them, 
while the fireqaencj of a monotonoos form of loop 
seemed to offer bj far the most serious difficulty. 
Experience, howerer, fiist falsified and then wholly 
reversed those views. The varied forms of whoris 
were found to be connected with one another by so 
many transitional patterns that they could not be 
sub-classified with any approach to accuracy in the 
way that had been anticipated ; nay, more, in the one 
particular formula of ** all- whorls," in which sub- 
classification was especially needed, the general 
appearance of the whorls is so deficient in variety 
that mo6t of the suggested sub-classes would have 
failed to divide them sufficiently. On the other 
hand, it turned out that the plainer forms of loop, 
which predominate largely over other forms in the 
exceptionally numerous class of ull, tdl; 11, U (just 
as plain whorls do in that of ttine, ineie ; inr, inr), 
admit of being classed numerically by the simple 
expedient of recording the number of ridges in eacb 
of them that are crossed by an imaginary line drawn 
between two definite terminL 

Another trouble in the course of the inquiry arose 
from the unexpected fact that certain characteristics 
in a particular print are by no means sure to arrest 
the attention in another print, taken from the same 
finger, with different pressure and a different amount 
of ink. It required much experience to ascertain 
which of the peculiarities were the most surely and 
easHy recognisable, and therefore those to which 
sub-classification ought to be confined (see p. 109). 
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A further difficulty was occasioned by the very 
diflferent frequency of the various formulae. As many 
as 493 sets in my collection of 2632 are solitary 
instances of their respective formulae, and give no 
trouble at all, whereas no less than 156 sets fall under 
the single formula of uM, ull ; W, II. It is, therefore, of 
the highest importance to adopt a system that shall 
waste as little labour as possible, the minuteness of 
description necessary to discriminate between the 156 
sets as above, being altogether thrown away on the 
493, and more or less so on the rest. The following 
table shows the distribution of the sets under the 
primary formulae, and gives data for discussing the 
desirable degree of sub-classification. 



No. of sets that 
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Total sets out 


No. of sets that 
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21 
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22 
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• • • 
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11 
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23 
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23 


8 


4 
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32 


128 


49 


24 


9-1 


2 


48 


18 


5 
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25 
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10 
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2-3 


13 


78 


30 
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7 
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10 


70 
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27 
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10 


8 
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10 


80 


30 


28 
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2 


56 


21 


9 
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27 
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29 
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5 


50 


19 
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11 
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6 
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18-6 




49 


19 


16 


61 


• • • 


• • • 


• • • 


[63 
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18 
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59 


19 


7*2 


2 


38 


14 










20 


7-6 


1 


20 


8 


Totals . . 


834 


2632 


1000 



The efficiency of a directory depends on its power 
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of breaking up, with the maximum of surety and 
the minimum of labour, a collection of sets into 
groups, of which even the largest shall be " easily 
manageable," so that when a group is designated as 
that in which the set searched for must be, if it 
exists anywhere in the collection, it shall be quickly 
discovered. 

So far as an ''easily manageable" number is 
constant, it is clear that the minuteness of descrip- 
tion necessary to break a directory into fragments, 
none of which shall exceed that constant number, 
must depend upon the size of the directory, which 
therefore has to be regarded before discussing the 
amount of painstaking necessary to effect what is 
wanted. 

But an "easily manageable" number does not 
depend wholly on the size of the directory ; it partly 
depends on its character and form. The form that 
was recommended by the Committee is a card cata- 
logue, such as I myself have been in the habit of 
employing; in other words, a collection of separate 
cards, stacked behind one another in the alphabetical 
order of their formulae. The batch of cards which 
bear the same formula as the search card are picked out, 
laid on a table, and successively scrutinised through 
a lens, paying attention only to some one conspicuous 
peculiarity in some one of the fingers that has been 
selected for the purpose. This is a rapid process, 
to be carried on until the print sought for has been 
found, or an assurance obtained that no such print 
is there. [A card catalogue has the great and obvious 
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merit of allowing new cards to be interpolated, and 
useless cards to be withdrawn, without confusing the 
order of the whole.] 

I timed myself in mating searches, for the most 
part among the 156 sets of ull^ nil; II y II ^ in the 
larger catalogue. The whole batch of cards was laid 
before me on the table, and a duplicate impression of 
some one of them was submitted by my assistant to 
serve as a search card. Eight trials were made, during 
which the total number of cards looked through 
before the right one was found was 373 (it varied 
from 12 to 104); while the total time occupied in 
the searches, including that of fixing on the minutiae 
to be looked for, and memorising them, was thirty-six 
minutes and a few seconds. Hence it is easy to 
make a search through ten cards in a minute, passing 
them rapidly under the lens for the most part, but 
occasionally dwelling longer on one of them, and 
now and then referring back to the search card to 
refresh the memory. The trouble of opening the 
drawer or other receptacle, and picking out the batch 
of cards that bear the formula of the search card, is 
most profitably done by an assistant. It would seem 
from this that ten cards is an unnecessarily low limit 
of the " easily manageable number," but for all that I 
am inclined to adopt it, because the eye is more 
fatigued by looking carefully and rapidly through 
many successive batches of prints than by other 
operations. The fatigue, such as it is, admits of 
being greatly reduced by strict attention to optical 
and mechanical details, so that each print shall come 



caaly and snrely intio tie rigiit pc^tion and focus 
under the lens. 

Aboirt one and a half mimite is reqiiired to Teiify 
tlie sapposed duplicate with sufiBdent strictness to 
folfil l^al requiranents. It amply soffioes for this 
purpose to compare ten well-inarked partiealars, each 
consisting of a small group of minutiae, or of 
independ^it peculiarities. Thus, an island or an 
enclosure comprises three distinct minnliaB, namely, 
the banning of a ridge, the end of a ridge, and tie 
distance between them. Owing to the tenfold increase 
of the clianee of finding suitaUe particnlais in a set 
of ten prints, the ease of verifying a complete set is 
Tery mnch greater than that of verifying a single 
print with an equal d^ree of a^uranee. 

But the common card catalogue is by no means 
the only form of directory. Thus the fingerprints 
may not be impre^ed on the fEtee of the cards, but on 
paper wbich is afterwards folded, so that the pribats 
are inside, while the foimulsB, measnrte, and other 
data are legibly written on the outade. It would in 
that c^e be much more convenient to be mainly 
guided by the inscriptions tban to unfold and refold 
the ten papera. 

Again, a hack catalogue, consisting of small cards 
easy to manipulate, is desirable for the ordinary 
purposes of search and verification. It would be 
much more compact and easy to manipulate than the 
larore card catalosrue, and would relieve it from wear 
and tear and dirt. Subjoined is a specimen of what 
is meant, tme to scale. 



54 



FINGERPRINT DIRECTORIES 



OHAP. 



RiORT. 


Left. 


Right. 


Lkft. 


Fore. 


Mid. 


Ring. 


Pore. 


Mid. 


Ring. 


Thumb. 


Little. 


Tliumb. 


Little. 


a 
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I 
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I 
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W 
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I 


I 


t 




V 






y 


sqv 


V 




vy 


Head length. 


Head breadth. 


Left mid finger. 


Left cubit. 


Loft foot. 


181 


15S5 


114 


468 


253 


M 


L 


L 


M 


8 


Register. 



Specimen of a card suitable for a hack catalogue, containing 
all data necessary for search and for subsequent verification. On 
its face are the primary and secondary fingerprint formulae (as 
will hereafter be explained), the five measures, and their respec- 
tive classes {note, the classes in this specimen apply to measures 
made in Bengal), and the register number of the person 
measured. On its back are the simultaneously dabbed impres- 
sions of the four fingers of the right hand. 

The number ten would continue to be the limit 
of an easily manageable number in this case. 

Other hack catalogues may have to be compiled 
where no fingerprints are available for the backs of 
the cards. Then the final search and verification would 
probably have to be made in a collection of documents 
preserved in the order of their registration (p. 23), 
in which case, as it would be necessary to avoid 
the turning over of many pages, the discriminative 
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jK)wcr of the inscriptions on the small cards would 
have to be sufficiently exact to almost individualise 
the person. The same would be true if the contents 
of one of the small cards were published, or trans- 
mitted to a foreign country for purposes of proximate 
identification. In these cases, the limit of the largest 
number of sets that are likely to be comprised under 
any one formula ought to be as low as two or three. 

Thus there are at least four varieties of card cata- 
logues : (1) Large cards with the ten digits impressed 
on each ; (2) folded cards or papers with the ten digits 
impressed on the inside of each ; (3) small cards with 
the dabbed prints of four fingers on the back of each ; 
(4) small cards without any print at alL Besides 
these, (5) a reprint of formulas that have accumulated 
during some specified time, may be needed in the 
form of a book directory. 

The sizes of directory kept in view in the follow- 
ing remarks are such as contain respectively 300, 
500, 1000, and 3000 sets. 

When a directory of the smaUest of these sizes is 
used in the way intended, namely, as subordinate to 
a primary chissification by the Bertillon method of 
measurements into 243 equal groups,^ it would refer 
to 243 X 300, or to upwards of 70,000 persons. 



* I aastime the groups to be approximately equal in namber, though I 
not find uij eridenoe or antboritatire Btatement that those in the Bertillon 
ooUection are so. Their equality is distinctly implied in the <rftea-repeated 
aocount of the power of Bertillonage, but the exact state of the case is nowhere 
deJitiitely staled, so lar as I know. Ifeither is there any descriptioB of the 
way by which equality is isnnrwi The tendency <if all or most of the 
to be of the same claas^ whether Isn^, wi/eHmm, or jfcsff, is mtit in 
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That of 500 would refer to 243 x 500 or 121,500 
persons. That of 1000 sets would similarly deal with 
243,000 persons; this is a convenient size to select 
for discussion, because the results give percentages to 
one place of decimals, without any calculation, also 
because it was especially mentioned in the Report of 
the Committee (Chap. 11. p. 14). 

The largest size, that of 3000 sets, was chosen for 
several reasons. One is the possibility that the 
exact and delicate measurements needed for the Ber- 
tillon method may under certain conditions fall short 
of the accuracy necessary to its success. Thus, the 
duty of measuring has to be entrusted in England to 
the warders of prisons, scattered all over the country, 
and not to a few incessantly practised experts, work- 
ing, as in Paris, for many hours every day in the 
same room under skilled supervision. It is possible, 
therefore, that the margin to be allowed for error of 
measurement will prove to be so large that the 
number of transitional cases, and consequently of 
repeated references, when five measures are used, 
may become so onerous as to make it advisable to 
reduce the number of measures and to rely more on 
fingerprints. It is well, therefore, to consider in good 

Bengal by a very elaborate scheme of limits. For example, if the previous 
four measures were all ''long/' the accepted range of a. medium foot-length is 
from 270 to 263 millimetres ; if the four previous measures were all ''medium/' 
the range would be from 247i to 243 ; if they were all ''short/' it would be 
from 230i to 225 millimetres. The limits differ so greatly in these three 
extreme cases that a particularly long foot in the third case, say one of 
245 millimetres, would be reckoned as a medium foot in the second case, and 
as a particularly short foot in the first case. These figures are derived from 
a terse yet full report on criminal identification by E. R. Henry, Inspector- 
General of Police, Calcutta, 1894. 
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time the possibility of obtaining eflfcctual results from 
larger fingerprint directories than were contemplated 
in the Report of the Committee. If only four measures 
are used, instead of the five as now proposed, the 
number of the Bertillon groups would be eighty-one ; 
if three measures were used, the number would be 
twenty-seven ; if two measures — say the breadth and 
length of the head — the number of the Bertillon 
groups would be nine. In these three cases, the 
ability to make good use of fingerprint directories 
of the 3000 size would enable us to deal with as 
many as 243,000, 81,000, and 27,000 persons in 
the three cases respectively. 

Another motive for examining into the feasibility 
of large directories refers to the juvenile offenders, 
whose measures will change by growth, and are there- 
fore not to bo depended on for a directory (see p. 25). 

Again, I trust that the fingerprint method may in 
time be used for discovering fraudulent re-enlistments 
by deserters. Recruits are growing youths, whose 
measurements cannot be relied upon with the excep- 
tion of those of the length and breadth of head.^ 
The number of recruits who desert, taking their 
uniform with them and pocketing their bounty 

^ The simplicity and precision of the spring callipers, contrived and used 
in Bengal, is truly remarkable. After five minutes' practice any intelligent 
person can obtain more trustworthy measures with them than an expert can 
obtain with the sliding arrangement. There is a shake in the latter which 
increases by use. The spring callipers arc identical with those of Bertillon, 
except that a spring is introduced to pull the arms together with uniform 
pressure, and a light index slides on the graduated arp, which is pushed forward 
by the arm of the calliper, and is left at its maximum opening, to be read off 
at leisure. I have made many sets of measures with it, ten sets in each case, 
and it is rare that the difference between the highest and lowest measure in a 
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money, is appallingly large, while those who enlist 
and are subsequently proved to be deserters from 
other regiments, presumably with the intention of 
repeating the process, is about 200 annually. The 
real number is probably much larger than 200, for 
the practice of fraudulent enlistment would not have 
become so common as even that figure implies, unless 
the chance of detection was known to be small. The 
facts, in round numbers (see General Annual Return 
of the British Army for 1893, p. 36), are that about 
35,000 soldiers annually enlist, and that nearly 5000 
of them desert, half of whom are recaught, while the 
others are not. The real number of fraudulent re- 
enlistments must be partly a matter of speculation, 
but for the reasons just given, it may fairly be esti- 
mated that the undiscovered cases are at least twice 
as numerous as those that are found out, giving a 
total of 600 annually. There is therefore abundant 
justification for a considerable effort to check the 
practice. Let us then consider what is needed to 
ascertain whether each of the 35,000 men who 
annually enlist is or is not on the register of deserters. 
The register of deserters would be increased by 5000 
annually, or by less than twenty daily, but the cards 
of men who had been on it for, say five years, might 
be regularly sorted out. It will further be supposed, 
for argument sake, that only the two head measures 

set exceeds half a millimetre. They would be trustworthy and simple instru- 
ments for the rapid measurement of recruits. Measures of the length and 
breadth of head are more constant and exact than those of any other bodily 
dimension. Moreoyer, they are always obtainable. A Hying man may haye 
lost his finger, arm, or foot, but he cannot haye lost his head. 
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are utilised, though body-marks would, in aU proba- 
bility, be employed as well. Then the requirement is 
to make 35,000 searches annually, or an average of 
some 130 daily, excluding Sundays and holidays, in 
a collection of (5 multiplied into 5000) 25,000 
cards. The 25,000 would be divided into nine equal 
groups by the head measures, and each group would 
contain somewhat less than the 3000 cards of the 
larger-sized directory to be discriminated by finger- 
prints. 

One hundred and thirty searches daily, at four 
minutes for each search, amounts to nine hours' con- 
tinuous work. That much could be got through by 
two experts, who would have time besides to classify 
the twenty daily accessions. But the estimate takes 
no account of the daily fluctuations in the number of 
searches to be made, which would occasionally throw 
an avalanche of work on the office, much greater than 
the two experts could possibly deal with in a day. 



CHAPTER IV 



PRIMARY CLASSIFICATION 



A READING-GLASS, Say of 6-inch focus, is needed for 
studying the prints in this book, because it is not 
sufficient, in a considerable proportion of the cases, to 
obtain a blurred notion of the run of the ridges, 
every ridge should be distinguished clearly. It is 
also necessary to have at hand a common pocket lens, 
of about 2^ inch focus; that is to say, of fully 
twice the power of the reading-glass, for occasional 
scrutiny.^ A higher power (p. 86) is wanted for count- 
ing ridges easily. It is a great mistake to use stronger 
powers than are really needed, for they entail at 
least three inconveniences: (1) The field of clear 
definition becomes reduced in size ; (2) the distance 
of the lens from the paper, and its parallelism with 
it, must be more carefully attended to; (3) the 
eye has to be brought so near to the print that the 
shadow of the head cuts off much light that would 
otherwise fall upon it, while abundance of light is 
important. 

^ In place of a reading-glass I employ strong spectacles ; my usual lens is 
of the sort used by watchmakers. 
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The Deltas. — la studying a fingerprint the first 
objects to look for are its " deltas," to ascertain 
whether the pattern has two, one, or none of them. 
The deltas are formed as follows : The ridges run in 
approximately straight and parallel lines across the 
palmar sides of the fingers, from the joint that con- 
nects the fingers with the hand down to the farthest 
finger joint. The ridges would continue to run in 
straight and parallel coursee across the fingers, up to 
their extreme tips, were it not for the nail, by whose 
insertion the ridges are squeezed downwards on both 



aides, the ridges that run across the tip being thereby 
greatly arched, while those that follow are successively 
less so. In about one-seventh of the prints this 
diminution of curvature proceeds steadily until the 
last traces of it are lost a little way past the base of 
the nail, at about the level of the joint. Such patterns 
are called Arches. In the remaining six-sevenths of 
the prints tlie gradual transition from an arch to a 
straight line fails to be carried out ; there is a sudden 
break in the orderly sequence of ateadUy diminishing 
curvatures, and an interspace is left. The topmost 
boundary of the interspace is formed by the lower- 
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most of the arches, and its lowermost boundary is 
fonned by the uppennost straight ridge. Within this 
interspace lies a Loop or a Whorl, as the case may 
be. Now the existence of an interspace implies a 
divergence of the ridges by which it is embraced, 
whether through the sudden separation of two ridges 
that had previously lain alongside of one another, or 
by a single ridge forking into two. Just in front of 
the place where the divergence begins, and before the 
sweep of the pattern is reached, there are usually one 
or more short ridges variously disposed. The plot to 







Loop. 



Various Whorls. 



FiQ. 8. 



which the first of these forms a more or less defined 
base, and of which the two divergent ridges form the 
sides, is a small and rudely-shaped triangle, which is 
of the utmost importance as a point of reference when 
analysing the pattern of a fingerprint. I call the 
plot by the geographical term of a delta , that being 
the name of the triangular letter A, which is the 
equivalent of our D in the Greek alphabet. 

In order that the print should never fail to include 
such delta, or pair of deltas, as may exist, it is neces- 
sary that the sides* of the bulbs of the fingers, as well 
as their faces, should be imprinted. This is effected 
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by slightly rolling each finger separately, first on the 
inked slab, and then on the card, thereby obtaining 
what map-makers would call a cylindrical projection 
of a part of the finger. 

The four fingers of each hand are printed twice 
over, first by dabbing them down simultaneously, 
and then by rolling them separately. It is difficult to 
take a good impression of the thumb simultaneously 
with the four fingers, so a dabbed impression of the 
thumb is not attempted, but only the rolled one. The 
dabbed and the rolled prints have their respective 
uses, which are supplementary to one another. The 
simultaneously dabbed impressions of the four fingers 
of a hand afford an intrinsic assurance whether they 
are those of the right or of the left hand, also as to 
their order in the hand, — fore, middle, ring, or little 
finger, which the separately rolled prints do not. A 
mistake might easily occur in recording either of 
these important details, which could not be discovered 
from the rolled impressions. It is also a convenience, 
when the prints are not as good as they should be, to 
possess double imprints, as details that are indistinct 
in the one may be better seen in the other. A strik- 
ing example will be given in the chapter on Ambiguous 
Patterns (p. 110) of an error that might have arisen 
from relying wholly on a dabbed print. 

An Arch contains no delta ; a Loop has one, and 
a Whorl has two. 

The learner should mix water-colour, fill a pen 
with it, and dot the deltas of his own fingers and 
those of such friends as will allow him, and trace the 
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courses of the divergent ridges until the outline of 
the pattern they enclose is sufficiently apparent. 
(Water-colour washes off easily ; ink stains.) 

In my book Finger Prints I over-estimated the 
importance of drawing these outlines with complete- 
ness ; I used to draw them on many loops and on every 
whorl, but the great trouble of doing this is discarded 
in my present way of working. I never draw them 
now, though I commonly find it necessary to follow 
their course in Whorls for a short distance with the 
eye, occasionally aided by a pointer. It seriously 
disfigures a print to ink it. A beginner ought, how- 
ever, to practise himself in drawing outlines on the 
fingers themselves, on waste prints, or on tracing- 
paper laid over the prints in this book, until he feels 
that his eye and judgment can be depended on to 
pick out the deltas surely and quickly, and to 
correctly follow the earlier portion of the ridges that 
diverge from them. 

A warning must here be given as to the insignifi- 
cance of certain conspicuous white streaks, which will 
be noticed in a few of the specimens of fingerprints 
given in this book (see Figs. 6, 11, 26, 35, 52, 56, 
72). They are due to wrinkles or depressions in the 
skin, which of course take no ink, and therefore leave 
chasms in the impression. These streaks almost 
always occur in the fingerprints of old people. It is 
easy to distinguish them fi-om scars, because they are 
unaccompanied by that dislocation or puckering of 
the ridges which characterises scars, of which we shall 
have to speak further on (p. 103). 
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A. Arches. — The main feature of arches is the 
absence of deltas, and consequently of enclosed patterns 
of conspicuous size. Their ridges are disposed with 
much symmetry about a median line that is usually 
somewhat inclined to the axis of the finger, and they 
run from one side of the finger to the other. They do 
not, in any noteworthy numbers, double back to the 
side from which they came, nor do they make spirals 
or circles. This definition covers the two varieties of 
arch shown in the diagram, described severally as the 
plain and the tented arch. These are distinguished 

Two Forms of Arch (no delta). 

t 





Plain Arch. Tented Arch. 

Fig. 4. 



in the secondary classification, explained in the 
next chapter, but are treated alike in the primary 
formulae. The plain arch requires no further descrip- 
tion, the tented arch is so called on account of a 
vertical upthrust, as it were, from the middle of the 
base of the arch, which causes the ridge immediately 
above it to assume a shape not unlike the outline of a 
common tent. The remaining ridges of the pattern 
arc but little disturbed. The tented arch is hardly 
ever found in a thumb. 

It would have been possible to place the plain 
and tented arches in different primary classes, assign- 
ing different letters to them, but it was inexpedient 
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to do SO. The total number of arches is so small that 
their subdivision is not needed; besides, the plain 
and tented forms are not so sharply differentiated as 
is desirable in primary classification. 

Turning to Plate I. and using the lens, it will be 
found that Figs. 1 to 6, and 11, 12 are plain arches 
of a typical form, and that 22, 23, and 24 are equally 
well-marked specimens of the tented arch. Many of 
the other specimens in the Plate depart more or less 
from the pure arch, still they should all be ranked 
under the letter A, except Fig. 18, that has some- 
how got misplaced ; ^ it is a loop. 

While reading the present chapter it is much 
more important to grasp family likenesses than to 
dwell on individual diflferences; the latter will be 
discussed in the next chapter. The reader should 
therefore compare Plates 1, 2, and 3 very fre- 
quently until he feels himself able to distinguish 
the great majority of arches, loops, and whorls at a 
glance. 

It must be understood that the specimens in these 
and the other Plates are taken from rolled im- 
pressions. They are facsimiles of the originals as 
nearly as the photographic printing process can make 
them. 

L. Loops have one, and only one delta. Their 
ridges double back upon their previous courses, 
making a half turn or a little more ; consequently the 

^ The label on which this loop was printed probably became pasted on 
t]ie card sent to the photographer, owing to its temporary adherence to the 
print of an arch, which afterwards dropped off unnoticed. 



IV PRIMARY CLASSIFICATION 67 

pattern, as a rule, has an open mouth directed down- 
wards, and either towards the right side of the finger 
or towards its left. If there be no open mouth, it is 
because the ridges that form the outline of the 
pattern reunite at an acute angle, enclosing a pear- 
shaped space. They never make what will hereafter 
be called a complete circuity that being the char- 
acteristic of whorls. In other words, if we suppose 
miniature carriages to run along the ridges of a loop, 
their courses will not have been directed to every 
point of the compass, but only to half or a little more 

Four Forms of Loop (one delta). 

y 





Plain Loop. Eyed Loop. Inyaded Loop. Hooked Loop. 

Fio. 6. 

of those points,' as will be more fully explained 
directly. Loops are much more varied than arches. 
Four of their most noteworthy varieties, with descrip- 
tive names below them, are shown in the diagram, but 
these variations are not recognised in the primary 
formulae. The small letters in their upper right-hand 
corners refer to secondary classification, and will be 
explained in the next chapter. The prints, here and 
elsewhere, are taken indiscriminately from either of 
the two hands, consequently the direction towards 
which the open mouth of any loop is turned is not 
to be regarded here. Figs. 29, 30, 35, 36 are good 
cases of plain loops ; 43, 44, 45 of eyed loops ; 37, 
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38, 39 of invaded, and 48 of a hooked loop. Fig. 42 
is somewhat ambiguous, though it belongs to a 
familiar tjrpe. Here it has been reckoned primarily 
as a loop rather than as an arch ; more will be said 
about this type later on (p. 102). 

W. Whorls. — ^These are far more varied in shape 
than loops, so much so that it will seem strange 
that patterns which differ so greatly as those in 
Plate 3 should be grouped under the same head. 
But wide as the differences are in many of these well- 
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Fio. 6 a. 



Fig. 6 h. 



marked cases, each is connected with the rest by so 
large an abundance of intermediate forms that every 
attempted subdivision has failed in practice. The 
features common to all whorls are that they have two 
deltas, and that some of their ridges make a complete 
circuit. This phrase has already been used, and will 
now be further explained and illustrated by the 
annexed diagram. 

The term of a " complete circuit," when applied to 
any carriage or ship that has made one, means that it 
has had its head directed in turns to every point of 
the compass. A compass card is inserted between 
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the two Figs, a and h in the diagram, with its eight 
principal points distinguished by numbers ranging 
from to 7 inclusive. Arrow-heads, with the ap- 
propriate numbers attached, are drawn alongside the 
curves in the two Figs, a and 6. Fig. a comprises 
two alternative courses, the one is pear-shaped ; 
the second, after following the same course as the 
first more than half-way round, springs away from it 
and curls into a spiral. On attending to the arrow- 
heads with their attached numbers, it will be seen 
that the direction of the course, while it is following 
the outline of the pear-shaped figure, passes through 
six points of the compass, namely from 1 to 6, but 
it nowhere passes through either or 7 ; therefore 
the pear-shaped course is not a complete circuit. On 
the other hand, the alternative course that ends in 
the spiral does make one. In Fig. h a pattern is 
shown that might not be thought, at first sight, to 
form a complete circuit ; but on studying it more 
closely, the above condition is seen to be just satisfied. 
The weakest point in the circuit is where the ridge 
runs in the direction 4 ; if the pattern had been a 
little more flattened out, that direction could not 
have been followed. Still, the two deltas remain, 
therefore I always rank patterns of this kind as 
whorls, adding, if desired, a suffix to the W, to 
serve as a warning, such as will be described in the 
next chapter. 

The next diagram shows eight varieties of whorl, 
which are far from exhausting the list of those that 
could be drawn, but they will suffice. It wiU be seen 
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that all of them fulfil the requirements of two deltas 
and a circuit. The reader is strongly advised to lay 
tracing-paper over the whorls in Plate 3, and partly 
draw some of their outlines ; for, until he has practised 
himself at this, he will fail to analyse the curves in 
the way they are drawn here. The four diagrams in 
the top line correspond, not exactly but generally, to 
Figs. 59, 60, 49, 69 ; similarly those in the bottom 
line to 66, 55, 61, and 64. Though this analysis is 

Eight Forms of Whorl (two deltas). 





B\ 




Open on one side 



Closed Open on both sides 




^ 



Open on one side 



Supplied both sides Open on both sides 

Pig. 7. 



not wanted for the purposes of primary classification, 
but for those described in the next chapter, it is well 
for the reader to take prefatory pains. It will serve 
to practise his eye in discerning the characteristics of 
whorls. 

R and U {employed in the primary formulcB for 
forefingers only). — Having now dealt with the three 
principal divisions of arches, loops, and whorls, the 
next step is to describe the two great subdivisions of 
loops which partially enter into the primary formulae 
as R and U. There is no such thing as a loop that 
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points directly downwards. The nearest approach to 
such a pattern is a tented arch, but the cores of 
tented arches are trumpet - shaped, broadening at 
their mouths until they are flattened into straight 
lines, whereas loops grow narrower. The downward 
direction in loops, whether to one side or to the 
other, divides them into two unmistakably different 
groups, without any transitional cases, and is there- 
fore a feature of eminent value for purposes of 
classification. The way in which I have hitherto 
applied it, and that which is described in the Report 
of the Committee (p. 12), will now be explained, but 
I have grave doubts whether for the mere purposes 
of a directory that method should be retained, 
instead of being simplified in the way that will be 
described in the chapter on Suggested Improve- 
ments. 

The view with which I have hitherto regarded 
the direction of the slope is in relation to the hand 
itself, whether it inclines downwards towards the 
radial or thumb side, or towards the ulnar or little 
finger side, briefly denoting the slope by R or U, as 
the case may be. The advantages of this method are 
mainly scientific, enabling comparisons to be made 
between the fingers in the two hands on equal terms, 
such as those in Chap. VIII. of my book Finger Prints. 
It also ensures that the formulae shall be read off in 
the same way, and as easily, from the ridges on the 
hand itself, as from the (reversed) impression of them. 
The disadvantages are that a slope in the same 
direction as regards the paper has opposite meanings 
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in the prints of the two hands, the slope which is R 
in the one being U in the other. 

Another peculiarity in my old method (on which I 
have changed my views, so far as mere directories are 
concerned, as is discussed in Chap. VII. on Suggested 
Improvements) is that of reading the fingerprints in 
tlie order described in the Report of the Committee (see 
pp. 11, 45), according to which the first finger to be 
noted is the right forefinger, it being in the fore- 
finger alone, whether of the right or of the left hand, 
that the R slope is frequent. Out of seven cases of 
loops in these fingers, R occurs three times, the U 
slope appearing in the other four. In the remaining 
fingers and the two thumbs the R slope is rare, and 
may be overlooked in the primary formulse. Con- 
sequently, my method has been to ignore the direction 
of the slope of loops in all those digits, symbolising 
them in the primary formula indiscriminately by an 
L, and reserving R and U for the forefingers. Though 
L is alone used for the other eight digits, a descrip- 
tive suffix may be added to express a radial slope, 
as will be explained in the next chapter. 

A few symbols are occasionally wanted to replace 
one or other of those already described. 

D, or damaged, is applied when the print is 
illegible, either on account of wounds or the wearing 
away of the ridges, or even on account of very bad 
printing. References in such a case would have to be 
made to the possible alternative readings, which are 
four in number (A, R, U, W) in the case of a fore- 
finger, and three (A, L, W) in that of any other digit. 
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Z means that the end of the finger is deficient 
from which the prints should have been taken. It 
equally applies to the loss of the whole finger or hand. 

X means that the print cannot be classified on 
account of some exceptional peculiarity. It may be 
well to possess this symbol for occasional use in the 
search card. I never have occasion to employ it 
myself. The use of a? as a sufl&x in the registered 
card will be explained in the next chapter. 

A very legible method of indicating the nine 
different possible combinations of A, L, and W in 
the thumb and little finger of the same hand is by 
numerals; thus — 

1, aa; 2, al ; 3, aw ; 
4, la; 5, II; 6, ho ; 
7, wa ; 8, wl ; 9, vjw. 

Consequently 85 means WL, LL; 59 means IjL, 
WW, and so on. This notation is found particularly 
convenient in a directory, and is employed in the 
specimen given in Chap. VIII. 

[A precisely similar notation is applicable to the 
Bertnion classes of the first four measures, short, 
medium, and long being substituted for arch, loop, and 
whorl. Consequently 85 would mean long, medium, 
medium, medium, as applied in order to those four 
measures. Six measures would require three numerals. ] 

The result of the primary classification, by which 
the right forefinger is reckoned either as A, R, U, or 
W, is to break up a collection of sets of fingerprints 
into four large subdivisions, containing severally 14, 
23, 30, and 33 per cent of the entire number. Thus 
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a directory fits into a cabinet of eight drawers, one 
for A, twp for each of the other three letters, and one 
to hold the few cases in which a D or a Z appears 
(which are better stacked apart from the main collec- 
tion) ; also to aflFord storage room for emergencies. 
My collection of 2632 cards is arranged in such a 
cabinet in the alphabetical order of their primary 
formulae. 

We are now in a position to estimate the efficiency 
of primary formulae in dealing with directories of 
various sizes, according to various limitations of the 
largest number of cards that may be comprised under 
one formula. The case of a directory of 500 sets will 
be specially considered, because it forms (subject to 
three classes of exceptions, shortly to be explained and 
disposed of) the largest directory that may be dealt 
with by primary formulae alone, under the condition 
that the highest permissible number of cards under 
any one formula must be less than ten. Directories 
of this size refer to a register containing altogether 
243x500 or 121,500 cases, which are as many as 
are likely to be required for criminal purposes for 
some years to come. 

In making the following calculations, the sets are 
always supposed to be distributed in the directory 
proportionately to those in my directory of 2632 sets. 

The facts on which the calculations will be based 
are obtained from the table (p. 50), whence it appears 
that in a collection of 1000 sets only three formulae 
are to be found that severally contain more than 
twenty cards, the respective numbers being 59, 35, 
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and 24, making a total of 118 sets. Consequently in 
a directory of 500 sets those are the only formulaB 
that would contain more than ten cards, the respective 
numbers being 29^, 17 J, and 12, making a total of 
59 sets. (The fractions are retained here and further 
on, only to show more clearly the process of calcula- 
tion.) Therefore 59 sets out of the 500 do not fall 
within the permissible limits, while the remaining 
441 do. Our problem is to subdivide these three 
sets into three, two, and two sub-groups respectively, 
making seven sub - groups in all. How this can 
be done in a simple and straightforward way, by a 
process of counting ridges, will be the first topic in 
the next chapter. For the moment I will assume this j^'* 

to have been already explained and proved. Then, -^^ 

subject to this supplementary determination being *-^S 

applied to 59 out of the 500 sets, or to about one set 
in every nine, occupying less than half a minute in 
each case, a register of 120,000 persons can be so 
divided by means of the five Bertillon measures, and 
by the primary fingerprint formulae, that the number 
of entries under one head shall never exceed ten. 

It, moreover, appears from the following table 
(which is derived from that in p. 50) that the average 
number of entries under each head would be three; 
for — 
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1000 SSTB. 


500 Bbtb. 


No. that foil under one 




No. tliat foil under one 






formula 


No. of 
setM. 


formula 


Assumed 
average No. 
iu each t*et. 


No. of 
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more than 


not more 
Uian 




more than 


not more 
than 


(A) 







2 


458 





1 


0-5 


229 


2 


4 


116 


1 


2 


1-5 


68-0 


4 


6 


103 


2 


3 


2-5 


51-5 


6 


8 


63 • 


3 


4 


3-6 


31-5 


8 


10 


36 


4 


5 


4-5 


180 


10 


12 


31 


5 


6 


6-5 


15-5 


12 


14 


39 


6 


7 


6-5 


19-5 


14 and under 20 


36 


7 and under 10 


8-5 


18 






3 exceptional formuliB, 






8 exceptionan 
formulse, in all j 




supposed for brevity to be 


►8-43 


59 


118 


divided into 7 equal groups, 






each including 8*43 sets. 










1000 










500 



multiplying the several entries in column A into 
the corresponding entries in B, the sum of their 
products is 1492*1, which when divided by 500 gives 
three as the average number of sets under each 
formula, in a directory of 500 sets, the minimum 
number being one and the maximum less than ten. 

Before concluding this chapter it will be well to 
record the ten formulae which severally contain at 
least ten cases in a directory of 1000 sets, or 1 per 
cent of the entire number; they comprise between 
them 211 sets out of the 1000, or between one-fifth 
and one-quarter of the whole. 
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Order of fre- 

v^ n j<.ai. ■.■■ 


Commonest formnls. 


Number of times 
in which they occur 


(^uoncy. 




in every 1000 sets. 


I 


uU, vU; a, U 


59 


2 


tU, tU; U, U 


35 


3 


vU, Til; U, U 


24 


4 


vnmv, www; ww,ww 


19 


5 


rUy nil; U, U 


17 


6 


tdw^ uU; Uy 11 


14 


7 


ulw, uLw; Uy U 


12 


8 


wurWf www; wl^ wl 


11 


9 


wll, nil; 11, 11 


10 


10 


M, all; U, U 


10 
211 



It will be noticed that loops occur in abundance 
in all of these formulse except in Nos. 4 and 8, that 
the three commonest formulaB consist entirely of 
loops, and that even No. 8 has two loops. Therefore 
the power of sub-classifying loops enables us to deal 
with a directory of 1000 and not only of 500 sets, 
with the exception of the one case of all-whorls, which 
will be considered later (p. 95). 

Therefore the ruling problem in dealing with a 
directory of 1000 sets, mainly by the primary formulae 
and when ten is taken as the largest permissible 
number under any one formula, is to sub-classify the 
batch of cards No. 1 (that consists wholly of sets of 
loops of the ulnar kind) into at least six divisions. 
If this can be done, Nos. 2 and 3 can be easily 
classified into four groups, and Nos. 5 to 10 into two 
groups each, while the remainder will give no trouble 
at all. The solution of a six -fold classification of 
No. 1 will be the first to be considered in the follow- 
ing chapter on Secondary Classification. 
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The methods will now be explained by which a batch 
of cards bearing the same primary formula admit of 
sub-classification, or at least of differentiation. 

Counting ridges in loops. — ^Loops admit of being 
sub-classified by this process, which, though seemingly 
delicate, gives valuable results even in prints that are 
greatly blurred. 

The prints in Plate 4 have been photographically 
enlarged to enable the reader to count them with a 
common reading glass, but he must use a lens (see p. 
86) to count those in Plate 2, and elsewhere in this 
book. Straight lines are drawn in Plate 4, con- 
necting the termini between which the count has to 
be made, and the number of ridges crossed by these 
straight lines is inscribed in the upper left-hand 
corners of the prints. The terminus from which the 
count begins is reckoned as ; it proceeds thence up 
to, and including, the other terminus. 

The inner terminus lies at the top of the core of the 
loop, the outer terminus at the delta, but it is necessary 
to define their positions more exactly, as follows. 
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Inner terminus. — ^There are two cases — 

(a) The core of the loop may consist of an uneven 
number of ridges, as in each of the two figures, a\ 
and a2; then, the top of the central ridge is the 
inner terminus. 

(b) The core may be a circumflex or "staple"; 
then, the shoulder of the staple that is farthest from 
the delta is taken for the inner terminus, the nearer 
shoulder counting as a separate ridge. 



/f) fffi) ff-j^ 





a' a* b / c 

Inner Termlniui. Outer Terminus. U»3 

Pio. 8. «j^ 

Outer terminus. — Here also are two cases — li^ 

(c) Where the upper and lower sides of the delta 
are formed by the bifurcation of a single ridge. Here 
the point of bifurcation forms the outer terminus. It 
sometimes happens that successive forks or branches 
are thrown off from the same ridge, first at an acute 
angle and then progressively becoming more obtuse. 
In this case the branch to be considered as forming 
one side of the delta, is the first that makes not less 
than a right angle with the stem. 

(d) Where the upper and lower sides of the delta jT; 
are formed by two ridges that had previously run 
side by side, and then suddenly diverge. Here the 
base of the delta is the outer terminus. The nearest 
ridge in front of the place where the divergence 
begins, even if it be a mere dot, and whether or 
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no it is independent of, or springs from one of the 
divergent ridges, is considered to form the base of 
the delta, and the outer terminus. 

If scrupulous care is taken by the beginner, first 
in selecting the termini that best fulfil the above 
conditions, and afterwards in counting the ridges, his 
eye will soon become accustomed to the work, and 
the process may then be effected both quickly and 
trust worthily. It is usually easy to determine 
narrow limits within which the number of ridges will 
always be held to lie. 

The results of the 156 cases of ull, ull; II, U, 
in my collection of 2632 sets, show that every number 
of ridge between three and sixteen inclusive, occurs 
with approximately equal frequency. There arc 
thirteen cases of three ridges ; eleven cases of sixteen, 
and from seven to sixteen cases of each of the inter- 
mediate numbers ; there are moreover seven cases in 
which the number of ridges is less than three (to 
which some ambiguous forms between loop and arcli 
might be added), and eight cases in which the number 
of ridges is more than sixteen, forming altogether 
sixteen approximately equal divisions. Allowing a 
margin for the risk of erroneously counting, either 
in excess or deficiency, of as many as two ridges, 
each search between four and fifteen inclusive must 
extend through five divisions ; that for either three or 
sixteen, through four divisions ; and that for " under 
three" or "above sixteen," through three divisions, 
making an average of about 4^^ divisions to be searched 
on each occasion, and practically dividing the batch 
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into separate groups equal in number to 16 divided by 
4^, that is to 3*55. More briefly, each group is less 
than a third, but more than a quarter of the whole. 
It follows that the process of counting the ridges in 
the impressed loop of one finger alone, say in the 
right forefinger, or if that be not a loop, then in the 
first finger that is, will break up every batch in a 
collection of 1000 sets, excepting the lUl, vll; K, W, 
and the all-whorls, into sub-groups, each containing 
less than ten sets. The former of these batches 
requires that the ridges in the middle finger should 
be counted as well. Their number is partly corre- 
lated with those in the forefinger, but it is sufl&ciently 
independent to halve the previous groups, and so to 
reduce the fifty-nine sets into portions, each of which 
shall be less than ten. 

In the directory of 2632 sets, where the ull^ vll ; 
II, II cases are 156 in number, I have counted the *a 

ridges in the riug finger as well as in the fore and g^ 

middle. A specimen of the results is given in the ]^ 

table below. The entries include all the cases in ^ 

which the number of ridges in the right forefinger r*f| 

were four, eight, twelve, and sixteen respectively. 
The subsequent entries under m and r are the 
number of ridges in the middle and ring fingers of ^ 

the same hand. They are ofiered as a sample, to %^ 

show the increase of dilBferentiation that is obtained 
by including the ridges on those fingers in the 
formula. 
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No. OF RiDOBS IK THE RiOHT FOREFINGER. 



8 



F. M. 



R. 



4 


2 


20 


4 


4 


8 


4 


6 


6 


4 


5 


11 


4 


6 


8 


4 


7 


23 


4 


10 


8 


4 


10 


9 


4 


11 


13 


4 


11 


13 


4 


12 


16 


4 


13 


18 


4 


13 


19 


4 


15 


18 


4 


16 


16 


4 


16 


21 



F. M. R. 



8 
8 
8 
8 
8 
8 
8 



7 
9 
9 
10 
11 
12 
15 



10 
14 
17 
16 
10 
20 
17 



12 



F. 



M. 



R. 



12 


4 


8 


12 


7 


8 


12 


7 


13 


12 


8 


12 


12 


9 


21 


12 


11 


14 


12 


12 


7 


12 


12 


13 


12 


12 


18 


12 


13 


12 


12 


14 


14 


12 


15 


10 


12 


15 


17 


12 


15 


21 


12 


16 


21 


12 


19 


18 



16 



F. 



IC. R. 



16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 



4 
8 
11 
13 
13 
15 
16 
17 
18 
18 
18 



11 
17 
10 
11 
13 
19 
11 
16 
17 
17 
26 



Trials were made to discover whether the advan- 
tages of the more open scale, that would be aflforded 
by entering the sum of the ridges in the fore, middle, 
and ring fingers, would counterbalance other dis- 
* advantages, including the trouble and risk of error 
of adding them together. The scale was found to 
range through thirty grades, or nearly twice as many 
as in the above. On the other hand, while the 
number of sets in the several gi-ades was very 
irregular, it distinctly tended to a maximum between 
the numbers thirty -three and forty -one, where it 
reached twelve once and nine twice. If it were merely 
a question of average error, the classification of the sets 
in order of the numbers of the summed ridges might be 
recommended, but this is not the only consideration ; 
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it is more important to regard the maximum error 
that need be feared, which amounts probably to 
nearly three times as much in the sum of three counts 
as in one count. It would be wrong here to apply 
the well-known rule of using the square root of 
three, instead of three, as the multiplier, because a 
chief source of error is a constant bias, either to 
under -count or to over -count, ajBfecting all three 
counts alike. Therefore I cannot speak in favour 
of the method. 

The conclusion to be drawn from what has been 
said, is that in a card catalogue of 1000 sets in which 
ten is accepted as the limit of an easily manageable 
number, the ridges ought to be counted in the loop 
on one of the digits in each of those eight formula 
other than the ull, nil; 11, II which contain loops, 
and which are printed in p. 7T9 including between 2^ 

them 123 sets out of the 1000. Again, that in the *g 

ully ull; lly II formula the ridges in the middle ^ 

finger should be counted as well. These numbers JI^ 

should be conspicuously written near to the formulsB, .^ 

in order that the sets contained under each of the 
eight several formulae may be easily stacked in the 
order of those numbers. 

The forefinger shows no loop in two of the above ^ 

eight formulae (from which the all-whorls which will S.; 

be spoken of later are excluded), namely, in vrwWy 
roww ; wl, wl, and in wll ; ull ; II, II, here it would be 
well that the first finger that shows a loop should be 
selected as that in which the ridges are to be counted. 
This rule would be convenient for general applica- 
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tion if the practice of counting were extended to 
other formulae than the above, when forming large 
directories. 

I give here the number of ridges in each of the 
twenty-four prints in Plates 2 and 5 respectively. 

Number op Ridges between the Outer and Inner 

Termini. 



Plate 2. 



3 


3 


13^ 


17 


5 


4» 


11 


17 


13 


10^ 


18 


17 


U 


9 


4 


11 


19 


15 


22 


22 


28 


25 


7d 


10« 



a, (, are long loops ; the count 
must follow strictly the line 
that connects the termini. 

c. Note the outer terminus. 

cL This is not a true loop, but an 
akv pattern. 



Plate 5. 



18 


16 


11 


9 


17 


19 


2 


16 


15 


14 


20 


24 


20 


19«' 


17 


7 


18 


12 


4 


4 


W 


13 


13 


18 



e. The inner terminus is the top 
of the hook. 

/. Note the hook in the inner- 
most ridges only. 

g. Disregard subsidiary ridges, 
that appear sometimes, as 
here, between the true ridges. 



The time occupied in counting the whole of the forty- 
eight prints was twenty-two minutes on the first trial 
and nineteen on the second, or at the rate of less 
than half a minute for each print. It is not fatiguing 
to count, when the optical arrangements are well 
adjusted, once for all. 



SB 



V SECONDARY CLASSIFICATION 85 

In blurred prints it may be necessary to guess, 
here and there ; there is usually enough to be seen to 
give fair precision to the guess. 

Measurements of the distance between the two 
termini are not trustworthy, the distance being 
affected by age, and somewhat by obesity and pressure. 

We have thus disposed of the 1000-set directory 
(with the exception of the all-whorls), and a fortiori 
of all smaller directories, supposing the number of an 
easily manageable batch of cards to be taken as less 
than ten. 

The consideration of the 3000-set directory, and 
the case where the easily manageable number is 
limited to three, must be postponed till the end of the ^. 

chapter, after the descriptive suffixes shall have been ^ 

explained, which perform an essential service under ^., 

those conditions. 5^ 

In the meantime, the arrangements should be 3 

described which I have thus far found most suitable *^ 

for counting ridges easily and surely. ^ 

The reader will probably succeed in counting the «^ 

ridges in the prints in this book with the aid of a J^ 

lens of 2|^-inch focus, as mentioned in p. 60, but a 
higher power is wanted for steady and continuous 
work. Some doubt lies between using a plain lens 
with a wide and flat field of view, such as a Codrington 
lens, and a compound microscope of low power and t'! 

an exceptionally wide field of view. When there is ^ 

plenty of light the lens should be used, for it is much 
the quickest to work with, but in the dull days of a 
London winter the microscope may be the best. A 
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good installation would comprise both. In either case 
it is important to employ the optical equivalent to 
a fine line that shall cut both the termini, for its 
presence steadies the eye and compels the count to 
follow the true direction. Careful attention should 
be given to every petty mechanical detail that con- 
duces to easy and rapid work. 

Lens, — That which I preferentially use is a Cod- 
rington, of 1^-inch " equivalent focus " ; the distance 
between the bottom of the lens and the print is f inch. 
The lens is mounted on a short arm that slides up and 
down a rod which is fixed vertically into the face of a 
shallow horizontal ring, 1 J inch in internal diameter 
and 2 inches or more in external. The centre of the 
lens stands over the centre of the ring, and the arm 
that carries it is clamped firmly at the right elevation. 
A disc of glass is fixed into the bottom of the ring, so 
as to be nearly or quite flush with it. Two rather 
fine cross lines are etched on the bottom of the glass, 
and are blackened. This little apparatus (which 
ought to be rather heavy) is laid on the print and 
moved about until (1) the intersection of the cross 
lines lies roughly half-way between the termini, and 
(2) one of the cross lines runs over both of the 
termini; then both the termini will be equally in 
focus. A raised support for the print, such as a box, 
should be laid on the table to bring the print to the 
height most suitable to the observer. I find it easy 
to count a succession of fingerprints with this appa- 
ratus at the average rate of twenty-two seconds per 
print, so even the three letters in nil are disposed of 
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in little more than a minute. The necessity of good 
light has already been mentioned. 

Microscope, — I have used two : the first one was 
small and light, and was mounted and used much in 
the same way as the lens, but its power proved to 
be insuflBcient, and its field of view was too small. 
Lately I have begun to employ one that was made 
specially for me by Beck, 68 Cornhill, E.C. It 
magnifies between ten and eleven times, and its 
field of view is so unusually wide that it takes in an 
area of f inch in diameter (or a sixpence) with clear 
definition. Its body is 8 inches long, its diameter is 
1\ inch, and the bottom of the object-glass stands 
2f inches above the object viewed. The eye -piece 
carries cross wires, and fits very easily, that it may be 
rotated with all facility. The microscope is fixed at 
the end of a projecting arm, to give plenty of room 
for moving the large cards on which the prints are 
made, either backwards and forwards or from side to 
side. The print is slid into position under a light 
pointer, C, which stands vertically under the axis of 
the microscope. This pointer rests on three legs, C 
being one, and A and B the other two. When A 
and B are dropped into two conical holes in the 
table, the position of C never varies. After the 
print has been slid into place, so that C is roughly 
half-way between the termini, either A or B may be 
lifted out of its hole and pushed to one side, to throw 
C out of the field of view. Then the print is more 
correctly adjusted, while looking through the micro- 
scope. The advantages of the microscope are that 
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the head of the observer throws no shade upon the 
print, and that it can be used with facility in artificial 
light. Its action is perfectly good in all respects 
except speed. The mechanical arrangements of my 
instrument are home-made and rough, being still 
subject to improvements in design. As it is, each 
print occupies on an average forty seconds, or nearly 
twice as much time as when the lens is used. 



Descriptive Suffixes 

The method to be followed when the smallest 
manageable number is less than ten, or when the 
directory exceeds 1000 cases, consists in writing 
descriptive suffixes under the primary formulae. 
Whenever a thoroughly well-marked peculiarity 
occurs in the print of any one finger, the appro- 
priate suffix is to be written down, but only in those 
cases. The result may sometimes be made classifica- 
tory as well as descriptive. This is especially the 
case with the number of ridges just described, which 
is first written as a suffix, though copied and inscribed 
afresh in a more conspicuous manner. In this chapter 
the suffixes, such as Lt;, are printed for typographical 
convenience, as affixes in the form of Lv, the italics 
being used for distinction. There would be much 
confusion to the eye, and some risk of error, if they 
were hand-written as affixes. However, this risk did 
not exist in the specimen of a book directory which is 
given in Chap. VIII. ; there the printing agrees with 
the manuscript. 
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By the help of easily legible suffixes a laige batch 
of cards may be rapidly looked through by the 
naked eye. They make it easy to pick out of 
numerous cards, comprised under the same formula, 
the two or three sets that alone fulfil those require- 
ments of the search card which are expressed by the 
suffixes. Then, those two or three sets have to be 
scrutinised, and if one of them possesses the 
selected minutisB, the final act of verification has to 
be completed as described above (p. 53). A very 
few peculiarities have been selected for suffixes, and 
only such as were found after much experience to be 
both trustworthy and serviceable. Occurring, as they 
do, more or less indiscriminately in any one of the 
ten digits, the variety and order in which they appear 
in different sets of prints is very distinctive. A 
reference to the specimen directory, which has been 
compiled with sufficient minuteness almost to dis- 
criminate between individual sets, in a collection of 
3000, will show their power of differentiation. Even 
if the suffixes were not various and descriptive, but 
were replaced by an asterisk or other mark, whose 
meaning was, "this is not the common form," those 
asterisks would be of considerable help. 

The trouble and loss of time caused by writing 
suffixes is small, and fully compensated for by the 
subsequent ease of search, even in small directories. 
The practice of writing them has the additional 
merit of greatly decreasing the risk of error in 
assigning the primary formulae, for by ensuring 
a deliberate inspection of the print it serves as 



90 FINGERPRINT DIRECTORIES chap. 

a sovereign remedy against a slap -dash way of 
work. 

The time occupied in assigning the titles and 
writing them out, suffixes and all, in the very 
elaborate specimen given in Chap. VIII. , was at the 
rate of nearly, but not quite, forty in the hour. 

An alphabetical list of the suffixes, with a brief 
definition of their meanings, is given below, together 
with a reference to the pages where they are fully 
explained. 

INDEX TO THE SUFFIXES. 

TAOE 

A. This pattern might with equal justice have been re- 
corded as A . 92 

a. Has a likeness to A . . . .92 

b. The end of the single spiral, or the two ends of the 

double spiral are blunted . . . . .94 

c. The upper part of the innermost core of the loop is a 

circumflex, or staple, quite detached from the ridge 
that envelops it 98 

d. Partly damaged otherwise than by a cut or smash (see 

D, p. 72) 102 

/. The innermost core of the loop forks like a tuning-fork. 
It may afterwards reunite, enclosing a space like 
the eye of a needle ...... 97 

g. The core to the whorl is very large . . . .95 

i. The innermost core of the loop is a rod, whose head is 

altogether separated from the enveloping ridge . 97 
k The body of the loop is curved like a hook ; or it may 

be, only some of its inner ridges are hooked . 102 

ko, A coil ......... 102 

L. This pattern might with equal justice have been re- 
corded as L 92 

{. Has a likeness to a loop . .92 

0. The core of the whorl is a detached ring . . 95 
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PAGE 

p. Compound of two patterns, either superimposed or 

adjacent. Very rarely needed .... — 

g. The core of the spiral is made by the ridges that form it 

being twisted up into a point . . .94 

R. This pattern might with equal justice have been re- 
corded as E, or as Lr . . . . .92 

r. The mouth of the loop, or the tail of the whorl, points 
downwards towards the radial side. If the whorl 
is not distinctly tailed, the r condition is made 
manifest by all the ridges entering from the r side 93 

s. The whorl is fed by ridges from both sides . . .94 

t, A tented form; suffixed to A to express a tented 

arch ........ 65, 109 

U. This pattern might with equal justice have been re- 
corded as U . . . . . . .92 

u. Is hardly ever used ; its absence when r is absent also, 
has no definite signification, for it might either 
mean that the case is of the very common, and 
therefore not noteworthy form ; or, if the pattern 
be a whorl, that its character is undetermined or 
uncertain. There are rare cases of superimposed 
or olso of adjacent loops pointing in opposite direc- 
tions that could be expressed by pru (see p 
above) 92 

V, Invasion of ridges from the side of the loop or whorl, 
in violation of the usual rule that they enter 
through its mouth alone, v is also applied to cases 
in which the innermost ridges have a protrusion at 
the side, forming a pocket . . . . .100 

W. This pattern might with equal justice have been re- 
corded as a whorl ...... 92 

w. Has a likeness to a whorl . . . . , . 92 

y. The core of the loop or whorl, or even sometimes of 
the arch, has an eye shaped like the outline of 
a pear or the rim of a racquet . . . .99 

X, Interpretation questionable ; the pattern is peculiar . 105 

t Scar left by a cut .103 

* Effects of a bad smash (see d) , . . .103 
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One of the uses of suflixes, as will be seen from 
the above, is to express transitional cases, and conse- 
quently those that are ambiguous. Every set, how- 
ever ambiguous it may be, has, of necessity, to be 
classed under some one particular formula. There is 
only a single printed card disposable, and that card 
has to go into some one receptacle. Let us suppose 
that the right ring finger appears to deserve the name 
of an Arch, just as much as that of a Loop, and as a 
choice between them has to be made, it is registered 
as an Arch. In process of time the prints of the 
same person may appear on a search card. The 
ambiguity is obvious to the searcher, who knows that 
he may have to refer to two formulae, otherwise alike, 
that contain respectively A or L for the right ring 
finger. Let the A form be the first that is searched, 
then it will be a great help to the searcher to know 
that, if the set he is looking for is in that batch, it is 
pretty sure to have an I sufiixed to the A, to signify 
that, although it is entered as an A, it might with 
equal justice have been entered as an L. Or, if he 
searches first among the batch bearing the formula 
with an L, he especially looks for a card with the 
suffix a attached to the L in question. Similarly as 
regards R, U, and W. The small letters a, Z, r, Uy w 
are used to express a likeness to A, L, R, U, W rather 
than equivalence to them. The difierence between 
the large and small letters merely indicates a difierence 
of degree and of judgment, but the indefiniteness of 
meaning leads to no confusion, while the option of 
using diflferent letters in appropriate cases is a con- 
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venicnce. This option has, however, not been utilised 
in the specimen directory. 

r is a very useful and important suffix, signifying 
"radial direction," that is, towards the thumb side 
of the hand. The opposite, u, is not used ; it would 
be fatiguing to enter it on account of the predominant 
frequency of the ulnar direction, and, if entered, 
ivould confuse the eye, few suffixes being easier to 
glance through than many. Loops in the forefinger 
are always written in the primary formulae as R or 
U ; in the other digits they are written as L with the 
suffix r, when they point downward to the radial side, 
and as L without any suffix when they point to the 
ulnar side. Arches sometimes have a distinct trend, 
due to the tendency of an inconsiderable number of 
ridges to recurve upon themselves, and forming a 
nascent loop (Figs. 10, 19, 20, 21). If the trend be 
to the radial side, r is suffixed to the A. 

In whorls the r is largely and usefully employed. 
It may be that a tailed whorl is enclosed within a 
loop (diagram, p. 70, and Figs. 55, 56, 62, 63, in 
Plate 3 ; 145, 151, but hardly 146, in Plate 7), in 
which case its direction is unmistakable ; then, if that 
direction be radial, an r is suffixed to the W. Or the 
whorl may be a single spiral, fed with ridges wholly 
from one side (Figs. 63, 65); then if that side is 
radial, the r is used. These two cases run into one 
another, the transitional form being that where (as in 
Fig. 62) one side of the enclosing loop coincides with 
one side of the enclosed whorl. Here the r would be 
equally applicable, whether we regarded the direction 
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of the tail or the supply of ridges from the side ; a 
radial condition in the one being necessarily accom- 
panied by a radial condition in the other. The 
absence of r does not necessarily mean the presence 
of u, it merely asserts that there is no unmistakable 
r character about the whorl. No notice is taken of 
any pattern that is doubtful in this respect. 

The suffix s means that the ridges in the whorl 
obviously reach it from both sides, under one or other 
of the following conditions : — 

1. The ridges from either side may double back 
upon themselves, so that the contributory portions 
have blunted ends (as is the case in Figs. 67, 69, 70, 
71, 72, and 157, 163). This peculiarity is denoted 
by the addition of a &, thus hs. 

2. The ridges from the two sides may become 
twisted together almost to a point (as in Figs. 61, 64, 
158, 164). This is expressed by adding a g, thus sq. 

3. The ridges may not arrive fairly from both 
sides of the finger, but (as in Figs. 61, 164) half of 
them may spring from one side of the tail of a tailed 
whorl. This peculiarity is expressed by the addition 
of Vy thus vSy consequently Fig. 61 is vsq (see also 
diagram, p. 70). (There is more to be said later on 
about V, principally in connection with loops.) It is 
important not to refine too much about the v and s 
qualifications. The omission of a suffix is of little 
harm ; the insertion of a wrong one is. Cases should 
be disregarded as ambiguous, no suffix being attached 
to them, when the outline followed from the inner 
delta to a point above the outer delta, or below it, as 
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the case may be, docs not suggest the same suffix as 
it d<«. when ti, outline i. Mowed in the opposite 
direction. The test in question is rapidly made and 
effective. 

5^ is a large core to a whorl, as in Figs. 54, 159, 
165. 

0. The core of a simple spiral, but rarely that of a 
double spiral, such as is indicated by s, consists some- 
times of one or more complete circles or rings, as in 
Figs. 52, 53, 55, 59, 146, 147, 152. This appear- 
ance is symbolised by o. Proceeding outwards from 
the core, the rings soon give place to spirals ; they 
hardly ever continue long without doing so. There- 
fore all that is necessary to justify an o is the 
existence of at least one complete and detached ring ^ 

about the core of a whorl. ^ 

No suffixes are used to describe any other of the 
very numerous forms of whorl. 

It is mainly through the help of the r and s 
suffixes that it is possible to discriminate between the 
all-whorls which occur nineteen times in every 1000 
cases (p. 77). The whorls in that particular group are 
curiously monotonous in their general aspect and size, 
the conspicuous characteristics of 6, q^ and v appearing 
rarely, and being therefore of little service in differ- 
entiation ; neither is any method of counting ridges 
of value, for their numbers are much alike. But 
wlien the whorls are looked at carefully, and their 
contours followed a short way with a pointer, the 
variety in their r and s characteristics becomes dis- 
tinctive. It may even be pressed into the service of 
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sub-classification, the sets admitting of being arranged 
in the order of the number of the r's that they severally 
contain, irrespectively of the fingers on which those 
r's appear. 

i, /, and c. It has been seen that the method of 
counting ridges in loops suffices for the requirements 
of card catalogues, even of considerable size, and will 
almost discriminate single sets in small ones; but 
it is insufficient by itself to deal with a book cata- 
logue of 3000 names (see table, p. 50). Other 
sufiixes are needed, especially for ull, ull ; II, II, and 
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that in the face of the fact that the general aspect of 
the loops in this particular set is monotonous, very 
different from the appearance of the loops that are 
associated with whorls. After many trials the most 
satisfactory results were yielded by a notation founded 
on three very distinct peculiarities in the core of the 
loops, one or more specimens of which are usually 
found in each set of prints. I have made trials of 
noting more than these three peculiarities, but prefer 
to use three only. It is particularly important to 
limit this notation to thoroughly satisfactory speci- 
mens, disregarding all the rest. Imperfect cases are 
dangerous, for a little difierence in pressure or in the 
quantity of ink used, may then alter the appearance 
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of the peculiarities in question. Several examples of 
each of the three peculiarities are given in Plate 5. 
The diagrams will show their nature clearly. 

i. The first of these is a central rod, whose head 
stands quite distinct and separate from the nearest 
ridge that curves round it. The two top lines of 
Plate 5 are examples of this. When the distance 
between the rod and circumflex is small, a low col is 
apt to connect them, which sometimes may take the 
ink and leave a mark, and at other times not. More- 
over, the crest of such a col is usually curved, so that 
any mark it may leave perverts the appearance of a 
central rod. But when the distance between the rod 
and the circumflex is equal to the breadth of an 
ordinary furrow, the presence of a col need not be 
feared, and the impressions taken after long intervals 
of time, and under various conditions, will agree in 
the appearance of a rod. The descriptive suflBx of i 
expresses that the core of the loop is a central and 
detached rod, as in the figure. 

f. The central rod, whether or no it touches the 
ridge that curves round it, occasionally makes a 
fork; it may then reunite, enclosing a small space 
like the eye of a needle; or the eye may be im- 
perfectly formed, while it is still evident that the 
core is other than a simple straight rod. It is not 
worth while to symbolise these conditions severally ; 
they are all expressed by the same symbol f. 
Examples of this form are given in the two middle 
lines of Plate 5. 

c. The core may be a simple circumflex or 
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" staple," wholly detached, head and shoulders, from 
the ridge that curves round it. This is expressed 
by c. Examples of it occupy the two lower lines 
of Plate 5. 

The numerous specimens in Plate 5 will show the 
ease of the iyf, c notation, when the prints are clear, 
ias in my experience they nearly always are. Still, I 
have shrunk from utilising this notation except in the 
troublesome cases of all-loops, where no good substi- 
tute for it has as yet been made out. 

Judging from my directory of 2632 cards it may 
be safely concluded that an addition of this notation, 
even to six digits, and much more to all ten, in the 
ully nil; II, II sets, suffices to discriminate them in 
one of 3000 with the higher of the two degrees 
of accuracy specified in Chap. III. ; that is to say, 
doubt would be limited to one, two, or three sets (see 
specimen directory in Chap. VIIL). 

In a large directory it might be well to treat the 
ull, ull; II, II sets apart, and perhaps the rll, rll; II, II 
sets also, by making (as I have done) a book catalogue 
of them. Each open page of a copy-book corresponds 
to a different number of ridges in the right fore- 
finger. Each line of an open page corresponds to 
a diflferent number of ridges in the middle finger, and 
the columns in the page correspond to those in the 
forefinger ; but only roughly so, for there is not room 
lengthways to fit the entries accurately to the columns. 
Each set is then so far described by its place in the 
copy-book that there is no need to write the number 
of ridges. Its identity is preserved by an attached 
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number (in the example below it is 236), which refers 
to its order of insertion in the batch, thus : — 



t 


/ . . 


286 



The sets would in this case be arranged in their 

receptacle according to the order of entry, and not 

according to the number of ridges in the forefinger (p. 

41, Questions 227, 228). When making a search, the 

proper page and part of the page has to be sought ; 

then the eye quickly glances over the area in the page 

where the set is to be looked for. This is also done to 

the two pages before and after. A set is very easily 

picked out by this method. As there are sixteen Z 

pages, and the number of entries in each is approxi- « 

mately equal, the 180 cases in a directory of 3000 sets ^ 

would contribute only eleven or twelve entries to !J| 

each page. A much larger number could be inserted 5 

without overcrowding. 

y, Vy vy. The peculiarities now to be considered 
are conspicuous and frequent. 

?/. Of all the suffixes which are employed, none is 
more generally useful than y. It is a formation of 
the inner part of the loop into an eyed form (see p\ 

diagram, y, p. 67, as well as that in p. 100) ; that is to ^, 

say, into a form that suggests the eye of a needle. ^ 

In an ordinary loop the axial ridges, after recurving, ^ 

follow a path parallel to their former course ; but, in 
the y form, the ridges reunite after recurving, and en- 
close a minute plot. Sometimes a similar appearance is 
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caused by the axis of the loop branching, on the one 
side into a short stump, or into a process of a more 
or less spiral shape, and on the other side prolonging 
itself into a ridge that curves round and encloses the 
stump or process. But let the cause of the small 
enclosed plot or eye be what it may, its existence 
is unmistakable, and well deserves a descriptive suffix. 
The two first lines of Plate 6 are illustrations of y 
(see also 43 to 47 in Plate 2). 

The same suffix of y is occasionally appropriate 
to arches, in which a small circle or twist makes its 






y rf 

Fio. 10. 



appearance between two ridges, but is too insignifi- 
cant to rank as a whorl, as in Fig. 17, and even 15, 
in Plate 1. 

Whorls have often a small eye-shaped core, which 
may be recorded as y. The transitional cases between 
loops and whorls are largely due to the presence in 
loops of a strongly-marked y, doubt arising whether 
its outline does or does not make a complete circuit 
(p. 68). The enlarged prints in the bottom line of 
Plate 8 are examples of the transition in question. I 
should rank the two left-hand figures as Ly, and the 
two right-hand ones as W3/. 

V expresses an invading system of ridges (see 
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diagram, v, p. G7). In a common loop the ridges 
enter through the op^i mouth of the loop, curve 
round, and make their exits in parallel lines to their 
entrances (Figs. 29, 30, 35, 36, etc). Sometimes, 
hower^ a sjBtem of ridges, instead of entering at 
the mouth, springs out of one of the sides, and 
disjjlacing the ridges that are in front of it, d^trojs 
the symmetry of the pattern (Figs. 37, 38, 39, etc). 
Sometimes one or more of the central ridges in an 
otherwise common loop form a pocket (Figs. 46, 130, 
136, 142), and force the adjacent ridges out of an 
even course ; this also is designated by r. The two 
middle lines of Plate 6 are examples of r. 

vy is appropriate to cases in which both of the « 

above characteristics appear, as when instead of the « 

stump or process, spoken of above, being the cause of Z 

a y, the outline of the stump is substituted for the a 

stump itself^ and a pocket formed thereby. } 

The difference between y and ry is by no means j 

important, but it is convenient to be able to dis- 5 

tiiioTiiBh marked cases of either form. When seaich- • 

ing for a simple y, in a particular finger, among many ^ 

cards bearing the same primary formula, the fact of ^ 

finding a ry may or may not give the needed due ; - 

but if there were two cases similar in other respects, *, 

the one having a y in its formula and the other a ry, - 

the former would be examined first. Or again, a ry 
in the registered set may be so completely inappro- 
priate to the search pattern as to disprove identity. 
The two bottom lines of Plate 6 are illustrations 
of vy. 
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k, A curvature sometimes affects the whole of a 
loop, forming it into more or less of a hook. This 
infallibly arrests the attention, and therefore well 
deserves a sufHx; it is described as h (Figs. 48, 
Plate 2; 160, 161, 166, 167, Plate 7). The same 
suffix is applied even if the hooks affect only the 
inner ridges of the loop. The transitional cases 
between hook and no hook are very few, so this 
characteristic has considerable discriminative power. 
It may frequently be used in combination with other 
symbols, and applied not only to loops, but to whorls 
and arches, signifying an inner curl or hook. Thus 
a pattern is seen in 42, Plate 1, and in 149, 155, 
Plate 7, which is by no means very rare, and is the 
most difficult of all to classify justly. It is neither a 
whorl nor a loop, and is certainly not an arch of the 
common kind, but has similitudes to all three. In 
some cases the predominant likeness is to one of 
them, in others to another. Most frequently, as in 
Fig. 42, it resembles an arch affected both by k and 
by V. I should then designate it as A with the suffix 
kv \ in other cases as L or as W, with the suffix ah). 

ko. A curious form of whorl consisting of a coil of 
ridges is sometimes enclosed in a more or less com- 
plete ring (Figs. 148, and in some degree, 154). It has 
an exceedingly characteristic appearance, partaking of 
a k, and, in some sense, of an o also. I have been in 
the habit of symbolising it by the suffix ko, which 
has a distinctive look and suggests the two first 
letters of the word coil ; it serves its purpose well. 

D and d. When a print is so damaged that it 
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caiiiiot be read, or when the finger is so damaged that 
a legible print cannot be taken of it, the primary 
symbol of D takes the place in the formula which 
would be otherwise occupied by A L R U or W; 
but when the damage is not so great, though still 
considei-able and apparently permanent, d is used as 
a suffix to the principal symbol, d is applied to 
every sort of damage except cuts and smashes. It is 
used especially when the ridges have become much 
disintegrated by advanced age, or by certain kinds of 
manual work, like tailoring. 

t Simple cuts leave scars combined with disloca- 
tion of the ridges, and are symbolised by a dagger 
(Figs. 1, 9, 27, 28, 63, 150, 156, 162, 168). These \ 

scars are frequently met with in men's hands, and ; 

should be noted, even though they are quite smalL *■ 

* is used for the scars left on fingers that have y 

been more or less smashed, in combination with D or 5 

d. I have omitted to give a good example of this, but 
Fig. 150 will perhaps suffice as an indication. 

The effects left by a cut are remarkably per- 
manent, judging from such evidence as I possess, of 
only a few years' standing. The two pairs of prints 
at the bottom of Plate 9 are good illustrations of this. 
The upper pair are enlarged from the prints made by 
a boy, in the one case, when lie was aged 14 years 
and 3 months; in the other case when he was 16 
years and 6 months, that is, 2 years and 3 months 
later. He was 9 years old when the cut was made. 
The two cards were successively put in front of the 
same camera, without changing its focus, so the scale 
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on which they are enlarged is the same, the diflference 
in their size being due to the growth of the boy in 
the interval betw^een the two dates. The ridges are 
numbered along the top and one side, for convenience 
of comparison. I cannot trace the slightest difler- 
ence between the scars in the two prints. The scar 
affects at least twenty-eight ridges, and at the point 
of severance of every one of these the character and 
extent of dislocation is the same in both. These 
features deserve careful study through a lens. 

[It is not within the province of this volume to 
speak of the permanence of ordinary minuticBy which 
was the subject of a large part of my previous books. 
Nevertheless, the reader will find it interesting to 
compare these prints minutely. He will, for instance, 
find a minute dot between the ridges 9 and 10 in 
both prints. Unfortunately, the larger dot between 
22 and 23 in the first print falls just outside the area 
here shown in the second one, and cannot be com- 
pared in these reproductions. The originals show all 
these more clearly than the Plate.] 

The lower pair of specimens are not quite so well 
suited for comparison, as the scar is wider at the top, 
and the prints are not very sharp : the scale of en- 
largement has not been carefully attended to. The 
originals were taken, one in the middle of January 
1891, the other at the very end of December 1894, 
consequently the interval falls short of four years by 
only three weeks. The person was 6 years old when 
the cut was made. I thought, or fancied, at first that 
very faint signs existed of some slight healing about 
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the part where the scar is broadest, but as no sach 
signs appear at the delicate ending of the cut^ where, 
if anywhere, they would be the most conspicuous, I 
ascribe the very faint signs (if indeed they exist) to 
imperfect printing. 

[From a purely surgical point of view, prints taken 
of cuts and wounds at various stages after the skin 
had healed might prove instructive. It is a &r 
simpler method of illustration than photography, and 
is more exact too, being true to scale and nowhere out 
of focus.] 

The remaining suffixes are— 

X. When there is something very questionable or 
peculiar about a pattern, x is used. 

Several good specimens of the various peculiarities 
described above will be foimd in Plate 7. 

It must be understood that the office of suffixes 
is equivalent to that of adjectives rather than sub- 
stantives ; therefore two or more suffixes can be used 
together, as has already been exemplified in 55, akv^ 
etc. But a too free use of suffixes defeats its own 
cud by confusing the eye. They should be used, as 
already said, for unmistakable cases only. 

At the close of the last chapter the effects of the 
primary formulae were discussed, when dealing with 
directories of 1000 sets, the limit in number of an 
easily manageable batch of cards being taken as ten. 
We have now to consider how far the primary formulse 
with suffixes attached can deal with directories of 
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3000 sets, when the limit of an easily manageable 
number is either ten or else as low as three. There 
are two ways of doing this ; the one is by experiments 
made with my directory of 2632 sets, which is near 
enough to 3000 to justify inference, and the other 
is to exhibit, as will be done in Chap. VIII. , the 
discriminative powers of the suffixes in a small 
directory of 300 sets. 

My experience with the former has already been 
mentioned, namely, that with the limit of ten and with 
the aid of an assistant in taking out the appropriate 
batch of cards and laying them on the table, an average 
of three minutes is ample for picking out from it 
the duplicate of any search card. To this should 
of course be added the one and a half minute (p. 53) 
required for conclusive verification, such as would 
justify legal conviction. I could, under the above 
conditions, easily make a dozen searches in an hour. 
As regards the special case of nil, ull ; II, U, with the 
aid of the copy-book (p. 98) the process is mucli 
quicker. I cannot be more definite as to time in 
respect to the plan of i, f, c, as used above, because 
the symbols with which I chiefly experimented were 
different, being somewhat more complex on the one 
hand, and referring to fewer fingers on the other. 

In the case of book directories, the MS. which I 
have had compiled for the 2632 sets is perfectly 
effective, for it usually discriminates individual cases. 
It happens, however, not to be quite as legible and 
well arranged as might be. Improvements in these 
particulars would materially facilitate reference. If 
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it were type -written, and made to look like the 
printed directory in Chap. VIIL, it would be more 
effective even than it is now, and a three minutes' 
allowance for each search would be unduly long. 

The general conclusion is that a fingerprint direc- 
tory in the form either of cards or of a book, even of 
3000 sets or more, that shall discriminate to within 
two or three sets, is perfectly feasible. 

There remains an important consideration to lie 
borne in mind. Errors must be sedulously guarded 
against in writing out the primary formulas, to which 
end it seems very desirable, if not necessary, that the 
formulae written by one person on each register card 
should be checked by another. The first person is 
stimulated by the dread of being convicted of error, 
and the second pereon by a sportsmanlike instinct to 
discover error. Also, ambiguous cases are sure to 
occur now and then, which deserve discussion before 
finally docketing them with a formula. Though it 
require a full hour to write out the formulae and 
suffixes upon forty cards, a much less time is needed 
to check what is already written. 



CHAPTER VI 



AMBIGUOUS PATTERNS 



The chief peculiarities of individual Arches, Loops, 
and Whorls having now been described, it becomes 
easy to discuss the frontiers of the primary classes 
and the debatable country between them. 

A to L. The frontier between A and L ceases to 
be distinct at the point where A is just short of 
developing into a nascent loop. In the figures 169 
to 172 that point is just, but only just passed, so 
all those figures would count as loops with an a 
suffixed. The debatable ground lies between these 
and unmistakable arches, and, in that debatable 
ground, A is held to predominate over L under any 
one of the following conditions — 

1. When the loop is formed by no more than one 
complete bend or staple, which may, however, be 
perfectly distinct, and may also enclose a rod (Fig. 21, 
Plate 1). 

2. When it consists of two or even three imper- 
fect bends (19, 20), especially if they converge and 
unite. 

3. Offsets at acute angles (Fig. 10) from the 
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same ridge or from the same furrow do not rank as 
heads to loops (see p, 79). 

4. When two symmetrically disposed loops are 
enclosed in the same curved ridge (Figs. 173, 174) 
they are counted as an imperfect form of tented arch, 
being noted as A with the suffix t, or tur. 

Generally speaking A is held to predominate when- 
ever the pattern has no continuous contour, even 
though there may be a fairly distinct delta (Fig. 20), 
but it would be proper to write the suffix I to this. 

A to W. Between A and W a very small, or else 
an imperfect circle, or a dot sometimes appears 
between two ridges of a pattern which is an arch in all 
other respects (Figs. 15, 17, and perhaps 18, which is 
ambiguous, and might be called a loop). If the 
diameter of the whorl does not exceed the width of 
one of the adjacent ridge intervals, the pattern does 
not lose the right to be called an A, but should, for 
distinction's sake, have a y suffixed to it. W is 
certainly reached when the little circle contains a 
central dot, as in Fig. 175, which I should call Wky. 

L to W. Between L and W a large class of transi- 
tional cases have been sufficiently discussed in speak- 
ing (p. 68) of complete and incomplete circuits. 
The bottom line of prints in Plate 8 illustrates these. 

The specimens 176 to 179 show the relationships 
between whorls to which the suffix hs is applied 
(Fig. 178), with loops. In Fig. 176 we see a loop 
that throws off a curious crest from the upper part of 
its outline, and which is here and elsewhere a striking 
appearance; but in Fig. 177 the same peculiarity is 
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much less distinct, while the number of cases that 
exist between extreme distinctness and extreme indis- 
tinctness is so great that crests are not allowed to 
have a suffix. Their conspicuousness in individual 
cases certainly depends to a considerable degree on 
the printing, whether more or less ink and pressure 
are used. When, however, the ridges cease to be 
given off from the outside of the contour of the loop, 
and recurve upon themselves as in Fig. 178, forming 
a blunted end to that part of the pattern, the result 
is a well-defined whorl. Another intermediate form 
between a loop and a whorl is produced in another 
way, and is recorded by vy, as already explained 
(p. 101). 

There is a certain form of whorl whose dabbed 
impression is apt to include only that part of it which 
simulates a loop. The pair of prints at the top of 
Plate 9 are enlargements of those taken from the 
dabbed and the rolled impressions respectively of the 
same finger in one of my sets. They were made at 
my laboratory in the ordinary way, and the peculiarity 
to whicli the attention of the reader is called, was 
unnoticed until they were about to be registered. 
This is a suggestive example of the necessity of 
writing formulae from rolled and not from dabbed 
prints. 

This pattern is not very uncommon ; indeed, I 
have reason to think that if the finger were rolled 
still more to one side than is customary at present, it 
would appear much more frequently. I do not, how- 
over, find that it has created real difficulty. 



CHAPTER VII 



SUGGESTED IMPROVEMENTS 



The order in which fingerprints have hitherto been 
read off is — 



Left Hand. 


Rioirr Hand. 


I 
10 


r 


m 
5 


/ 


Th 


Th 


/ 

1 


m 


r 


I 


G 


4 


9 


7 


2 


3 


8 



where the headings of /, r, m, /, Th stand re- 
spectively for little finger, ring, middle, fore, and 
thumb. The reasons for having adopted this order 
will be found in my replies to Questions 219, 220 
put by the Committee (p. 40), but I am now 
sure that for the mere purposes of a directory it 
is not the best. The eye is unnecessarily fatigued 
by beginning from four different starting - points in 
succession, and by travelling along four successively 
different directions. I should much prefer to read 
the prints straight through from left to right, like 
words in a line. The advantages of the present 
method, described in p. 40, do not compensate for its 
disadvantages. 
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As regards the R and U notation, I am now 
decidedly in favour of the plan tentatively suggested 
in my answer to Question 207 (p. 38), namely, that it 
would be far better, on the grounds of diminishing 
error and fatigue, to regard the slope of the print 
relatively to the paper on which it is made, and not 
relatively to the Radial or Ulnar direction in the 
hand that made it. The slope relatively to the paper 
admits of uniform interpretation ; the slope relatively 
to the hand does not, for what is R in the one hand 
is U in the other. 

The notation I propose for loops is simply a short 
diagonal line, practically parallel to the slope, and I 
would simplify at the same time the notations for 
arches and whorls ; thus — 

^ \ / o 

Arcli Loops Whorl. 

These symbols should be drawn at the top of each 
print for the convenience of verification, and be 
copied, either in the same shape or else as translated 
into the numerals 1, 2, 3, 4, to replace the present 
formula. 

The relief to eye and brain caused by this simple 
and, so to speak, natural notation and order of 
writing, is extraordinary. The pencil seems inclined 
to gallop over the cards automatically, because the 
attention is no longer strained by an endeavour to 
interpret the prints into alien symbols. The hand 
has merely to make abbreviated • copies of what the 
eye sees, and thought is almost passive while doing so. 

The proposed change would require modifications 
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in the secondary classification, becaase r ceases now 
to be an available suffix for whorls. There are two 
alternatives; the one is to note the direction of 
tailed spirals, and not to regard any simple spirals 
that are not tailed; the other is to use graphic 
symbols to express the varieties of the latter. The 
convenient method of describing the patterns of the 
thumb and Uttle finger in the same hand by a single 
numeral (p. 73) would cease to be possible, because 
the number of contingencies is raised from nine to 
sixteen. 

The new system requires to be well worked out 
and tested before it would be proper to give effect to 
the proposed change. I have not done so as yet with 
the necessary fulness and care, and am therefore 
unwilling to say more. Of course the notation of a 
set of fingerprints, according to any method, admits 
of more or less full translation into that of any other. 
Also, the main facts derived in this book through the 
old notation will apply, mutatis mutandis^ to the new 
one. 

Physical indexes or directoHes. — It has been 
shown in Chap. V. that suflScient data to aknost 
individualise a particular man out of many more 
than 243 x 1000, or a quarter of a million of men, 
admit of being expressed by a few letters and 
symbols. When the entries (p. 54) are printed in 
ordinary type, they need not occupy more space than 
the face of a railway ticket. It seems, then, reason- 
able to print them for certain purposes, in order to 
place upon record the means of proximate identifica- 
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tion of many persons whom it might hereafter prove 
desirable to identify. International delays in identi- 
fication could be saved in this way. I do not propose 
now to discuss the different circumstances under 
which a printed physical index might be consulted 
with advantage, the object of these remarks being 
merely to point out that such an index admits of 
being printed very compactly. 

Photographic camera, — It may be of service to 
those who have to deal with fingerprints to describe 

the very effectual quarter-plate 
camera that I now chiefly use, 
which was made for me by 
Dalmeyer. It enlarges up to 
fully six times. Its body is 
vertical, and is so short that the 
operator's hands are able to 
adjust the print that has to be 
enlarged while his eye is look- 

Tl.ol>arS,isllxedtotheondof ^^g ^OWU OU itS imagC OU tllC 

the camera : two short tubes are p • i t7i l. 

soldered into 81 to enable it to slide lOCUSSing glaSS. JLVCU Wlien CU- 
snioothly up or down the vertical 

rods. The tube to the left is partly laiffinfif six tlmcs, thc distaucc 

"split, and has a screw clamp, ■^"'^&*"& "*'**" *'*"**^»^> ^axv* vix»vc«xx\^>^ 

Ci, to fix it tightly in position. »« 1 . j v • . l 'x 

and C2 provide for the adjustment of DCtweCn tUC priUt aUQ itS imagC 

the object-glass. A large hole in the ^ ^ ^ 

base board is filled with a conical lo nnlv 99.-1- inpVlf^ct nTVlPrP ict riA 

plug, P, to be removed when using ^^ ^^V ^"^^ mCnCS. llierC IS nO 

the instrument for enlargements . T_l l. j. i» • i j.i_ 

from transparencies. trOUOlC aOOUt a lOCUSSlUg Cloth, 

a light card-board screen dropped on the camera suffi- 
ciently shielding the ground-glass from the outer light. 
The objective is one of Dalmeyer's portrait lenses of 
2 '70 inches equivalent focus. When the camera is used 
to enlarge, the conditions for taking reduced portraits 
are reversed. The camera is made to act backwards, 
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as it were ; the focussing glass occupies the place of 
the large object to be copied, and the fingerprint 
that of the reduced image. It is manipulated and 
clamped with the utmost facility, being put into 
working conditions as quickly as if it were a 
microscope taken from under a glass shade. The 
definition is sharp. A well-known arrangement is in- 
troduced into the plate holder for taking two separate 
prints successively on the two halves of the same 
quarter-plate, in which case each print admits of 
being enlarged about two and a half times. The 
camera will reduce to two - thirds, but unless the 
object to be reduced is itself small, say not more 
than two inches in diameter, the definition becomes 
faulty. 

Such an instrument might be a very useful 
adjunct to an Identification Bureau, charged with the 
occasional duty of supplying authentic enlargements 
of a registered and a search impression to courts of law. , 

The same quarter-plate would contain, as has just jj 

been pointed out, reproductions of the two prints it I 

is desired to compare, enlarged to a size that is con- j 

venient for study, such as those in Plate 9. Other ^ 

prints could of course be obtained from the same ^ 

negative, enlarged on paper to a much increased scale, 
for submission to the jury. 



CHAPTER VIII 

SPECIMEN DIRECTORY OF 300 SETS 

The descriptive suffixes in the following directory are, 
with few exceptions, sufficiently elaborate to deal not 
only with 300 but with 3000 sets in so minute a 
manner that doubt shall rarely lie between more than 
two prints. The exceptions are, tliat in the nil, nil ; 
H, II sets, the number of ridges in the middle and ring 
fingers should have been added ; which was not done 
on account of the narrowness of the column. In the 
rlly rll ; II, II sets the number of ridges in the middle 
finger should have been added, and those in the fore- 
finger should have been inserted in the rest of the 
common formulae (p. 77). The proportionate number 
of the various sets in this small directory approximates 
to, but could hardly have been expected to be identical 
with, those in the collection of 2632. In that collec- 
tion the number of formulse beginning with A, R, U, 
and W respectively, was 14, 20, 30, and 33 per cent ; 
here it is 15, 22, 33, and 30. 

The notation and the order of reading the fingers 
has already been explained (p. 111). F.M.R. signify 
the fore, middle, and ring fingers ; Th. the thumb ; L. 
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the little finger. For the notation in column 3, see 
p. 73. It is there shown that 1 stands for aa; 2, for 
al; 3, for aw; 4, for la; 5, for II; 6, for Iw; 7, for 
wa; 8, for wl; 9,{otww. 

The entries in column 4 are to be understood to 
be suflGixed to those in column 1, the entries in 
column 5 to be suffixed to those in column 2, and 
those in column 6 and 7 to be suffixed to the four 
letters signified by the two numbers in column 3. 

Thus the entry — 



Aal\all\65\, I . 
is to be read as signifying 



yw \ V . \ 



vw 



A a Ij all; 11^ II. 3550. 

I yw V vw 



Directory of 300 Sets 



3550 



1 


2 


3 


4 


6 


6 


7 


8 


Right 
Iland. 


Left 
Hand. 


right, 
left. 


Jght Hand. 


Left Hand. 


Right 
Hand 


Left 
Hand 


'bo 






^^ 












F.M.R. 

Aaa 


F.M.R. 


• • 


F.M.R. 


F.M.R. 


Th. L 


Th. L 


& 

• 


aaa 


1 2 


1 • • 


. d d 


. d 


11 . ( 


i 3516 




aa 1 


5 2 


t • • 


. . 2 


2 , 


11 


2301 






5 4 


» • • 


a 


• 1 


> • i 


1995 


Aa 1 


aa 1 


5 5 


1 ■ • 




2 


• 1 


1 • i 


3640 






8 5 


, . 2a 


r . : 


2 


s 


V 


2740 




al 1 


6 5 


X • 


. yw 


V 


vw 


3550 






8 5 


1 V 


• • 


» 




■ i 


3639 




r 1 1 


5 5 \ 


c 


. . vy 




» • i 


3598 






a 5 1 


t 11 y 


• • ( 






1 t 1 


3647 




ua 1 


6 4 


1 • • 


. •d . 






> • < 


3570 




u 1 1 


6 5 


11 . 


• ■ i 






t 


1892 






6 8 


• ry 


2 . . 




V 


8VC1 ; 


Y 3490 


Aaw 


aa 1 


5 5 


. . b 






V 


• 


3542 




a 1 w 


6 6 


1 • • 


• • 




V 


1 • 


3658 


Ala 


aaa 


4 4 1 


Ll 3 . 






• 


■ 


3548 


Al 1 


aa 1 


5 5 


2a . 






• 


> • 


2512 




al 1 


5 2 


r 


• • 


3 


• 


I 


I 1956 



^ 295 of these are pasted in two volumes ; the remaining 5, which are 
nimibered 6995 to 6999^ are supplementary. 
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A 1 1 



a 1 1 



al w 
ra 1 
r 1 1 



ua 1 
ul 1 



A 1 w 



Ba 1 

Raw 
Rl 1 



al w 
r 1 1 
r 1 w 

ul 1 

rl 1 



aa 1 
r 1 1 



r 1 w 
rww 
ul 1 



3 



6 
6 
6 
6 
8 
8 
5 
6 
6 
5 
6 



6 
6 
6 
5 
6 
6 
5 
5 
6 
5 
6 



6 5 
5 5 



2 
5 
5 
6 
6 
6 
8 
8 
8 
8 
2 

6 
6 
9 

6 
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INDEX 



Ambiguous Patterns, 108 ; ftmbi- 

guities, 6, 36, 110 
Anthropological Institute, 24, 29 
Arches, 61, 65 ; tented, 65, 71 
Army, general annual return of, 58 
Asquith, Right Hon. II. H., 8 

Bengal, 4, 31 

Bertillon system, not accepted at first, 
2 ; the 243 compaHments, 3 ; could 
not be introduced in England in its 
entirety, 17 ; to be used for the first 
classification, 20 ; see also 8 ; the 
five measures used, 22 ; form of 
cabinet, 25 ; ofiice duties in Paris, 
27 ; numbers there dealt witli, 28 ; 
not yet applied to nil France, 30 ; 
questionable equality of numbers in 
the 243 classes, 55 ; callipers used in 
it, as modified in Bengal service, 57 

Blue Book with report of Committee, 
7 ; see Report 

Boys, 25, 32 

Cabinet, 23, 24, 74 

Calcutta, 56 

Oillaghan, 16 

Callipers, Bengal, with spring, 57 

Camera, 114 

Cards, 9, 13, 14, 23, 24, 43, 51 to 55 

Catalogues, 51, 53, 54 ; four selected 

sizes, 55 ; see Directory 
Child, print of fingers of, 32 
Circuits, 68 
Classification, 5, 11 
Collins, F. H., 37 
Coniinitteo, see Report 
Compass points, 68 
Conditions and Requirements, 48 
Convict ofiice, 28 
Counting ridges, 13, 41, 78 
Crest to loops, 109 
Cut, see Scar 



Dabbed imprints, 63 

Deltas, 61 

Dksoriptivr Suffixes, 88 

Deserters, 4, 57 

Directory, 1, 2, 113 {see Catalogue) 

Evidence of the author, 31 ; and see 

Report 
Examples of formulae, 12 

Formulae, examples of, 12 

France, criminal procedure, 17 ; Ber- 
tillon system in, 19, 30 

Frequency of different formula?, 13, 
50, 76, 77 

Oarson, Dr., 19, 29 
Griffiths, Major A., 8 

Henry, E. R., 56 
Herschel, Sir W. J., 9 
Hooghli, 31 
Hooks in loops, 102 
Householders in London, 1 

Identity, proof of, 11, 18, 36, 63; 

search for, 11, 18, 47, 52 
Index to suffixes, 90 ; physical index, 

113 {see 54) 
India, 4, 31 

Jury, 15 

Laboratory of the author, 9 

Lads, 25, 32 

Lens, 60, 85, 86 

Loops, 62, 66 ; R and U, 70 

Macnaghten, M. L., 8 
Magistrates, 5 

Measurement of fingerprints, 85 
Microscope, 87 
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FINGERPRINT DIRECTORIES 



Notation, new as suggested, 112 
Numerals for thumb and little finger, 
73, 117 

Objections to fingerprint system, 14 
Order of reailing the fingers, 11, 89, 

111 
Outlines, 37, 64 

Paris, 27, 30, 56 

Patterns, 9 ; transitional, 12, 49 {see 

ambiguities) ; frequency of different 

forms, 50 
Pensioners, 4, 16 
Pentonville prison, 9, 15, 28 
Persistence of finger markings, 10, 

104 
Photography, 21, 22 ; camera, 114 
Physical indexes, 113 (see 54) 
Pointers, 36, 87 
Police, 3, 15, 17 
Post Office Directory, 1 
Priicart Classification, 60 
Printing, instructions for, 43 ; dabbed 

prints, 63, 110 ; rolled, 63, 66, 110 
Prisons, 5 

Reading glass, 60 

Rocniits, re-enlistment of, 4, 57 

Registry, central, 23 

RrPORT op DXPARTIOINTAL COMMITTBR 

(Extracts), 7 ; its appointment, 8 ; 
general conclusions, 8 ; fingerprints 
really simple, 9 ; visits to laboratory 
and to Pentonville, 9 ; persistence of 
details of finger markings, 10 ; their 
variety, 10 ; the three primary 
classes used for classification, 11 ; 
order of reading fingers, 11 ; ex- 
amples of formulas, 12 ; transitional 
patterns, 12 ; unequal frequency of 
formulee, 13 ; experiments in sub- 
classifying the commonest formula, 
13 ; system is admirable for cata- 
logues un<ler, say, 1000 cards ; is 
still a question how far it could dual 
with very large ones, 14 ; objections 
to system discussed and answered, 
viz. : (1) alteration or removal of 
the finger markings, 14 ; (2) maimal 
labour obscuring them, 14 ; (3) too 
complicated for warders and police- 
men, 15 ; easy check afforded by 
fingerprints to error of identification, 
16 ; English methods of search take 
too much time, 16 ; the Bertillon 
system cannot be adopted in England 
in its entirety, 17 ; French and 
English judicial procedures, 17 ; 



requirements of a good system, viz. : 
(1) ease and accuracy of measuring, 
etc. ; (2) effective classification ; (3) 
convincing evidence of identity, 17 ; 
(1) and (3) completely fulfillwl by 
fingerprint method, but (2) imper- 
fectly, 18 ; classification is the 
strongest point in Bertillon system, 
19 ; its five measures give 243 
nearly equal classes, 19 ; its opera- 
tion witnessed by Committee in 
France, 19 ; other suggested meas- 
ures, 19 ; all the above measures easily 
made by warders, 19 ; not so rest of 
the Bertillon system, 20 ; Committee 
recommend cards to be first sortetl 
by the measures into the 243 (;lius.ses, 
and these to be sub-classified by the 
fingerprints, 20 ; photographs, 21, 
22 ; the five measures, 22 ; body 
marks, 23 ; records to be in duplicate, 
23 ; arrangement of cabinet, 23 ; 
separate cabinet for older criminals, 
24 ; for women, 24 ; for boys and 
lads, 25 ; existing rules about meas- 
uring to be altered, 25 ; forwarding 
cards to central registry, 25 ; possible 
resistance of prisoners, 26 ; cost of 
the new system, 27 

EviDKNOK OK P. Galton in reply to 
questions. — Persistence of markings, 
31 ; effect on them by injuries, 33 ; 
their variety, 35 ; skill required to 
decipher them, 35 ; to identify, 36 ; 
classification, 86 ; ambiguous cases, 
36 ; time needed to learn art of 
deciphering, 37 ; outlining patterns, 
37 ; Randall, 38 ; number of fingers 
used, ten or six, 39 ; counting ridges, 
41 ; resistance by prisoner, 42 

ExTiiACTS FiiOM APPENDICES. — In- 
structions for printing, 43 ; reading 
formulae, 44 ; arrangement of cards, 
45 ; searching, 45 ; sub - dividing 
loops, 46 

Resistance of prisoners, 26 

Ridges, counting, 13, 41, 78 

Rolled prints, 41, 63, 6(> 

Scars and cuts, 34, 64, 103 

Scotland Yard, 3, 27, 43 

Search, time taken in, 2 

Secondary Classification, 78 

Simpson, H. B., 8 

Simulation of a loop by a whorl, 110 

Spkcimbn Dirbctort, 116 ; specimen 

of a hock catalogue, 54 
Spectacles, 60 
Stationery Office, 7 



INDEX 



127 



Streaks in prints ^^ 

SUGGBSTBO ImPROVRMBNTS, 111 

Tables — Distribution of formulie, 50 ; 
specimen of hack catalogue, 54 ; 
ditto in another form, 76 ; the 
commoner formulae, 77 ; number of 
ridges in fUl, 82 ; number of ridges 
in the prints in plates 2 and 5, 84 ; 
index to suffixes, 90 ; specimen 
directory of 300 sete, 117 

Tcnnini, 79 

'i'liiic, iivonigc rcciuiriMl for search in 



the large catalogue, 2 ; taking prints 
by a wanler, 15 ; learning to read 
patterns, 37 ; searching for a single 
particular, 52 ; verifying a supposed 
duplicate, 53 ; counting ridges, 84, 
86, 88 ; ^vritiug out formulae with 
suffixes, 90 

Transitional, see Ambiguous 

Troup, C. E., 8 

Warders, 15, 19 ; training them, 28 
Whorls, 62, 68, 110 
Women prisoners, 24 
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